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Amended Complaint. 

UNITED STATES DISTEICT COURT, 

SouTHBEN District of New York. 



The General Tire & Rubber Company, 

Plaintiff, 

V. 

Jefferson Chemical Company, Inc., 

Defendant. 


Civil Action No. 68 1227 


Plaintiff, for its complaint herein, avers: 

1. Plain tiff, The General Tire & Rubber Company, is 
a corporation duly organized and existing under the 
laws of the State of Ohio and has its principal office and 
place of business at 1708 Englewood Avenue, Akron. 
Ohio. 

2. Defendant, Jefferson Chemical Company, Inc., is a 
corporation organized and existing under the laws of the 
State of Delaware and is qualified to do business in the 
State of New York and maintains an office and does 
business at 260 Madison Avenue, New York, New York. 

3. This is an action for a Declaratory Judgment under 
Title 28 U. S. C., Sections ’ 2201 and 2202, in respect of 
an actual controversy of which this Court has jurisdic- 
tion under the Patent Laws of the United States, and 
under 28 U. S. C. Sections 1338 and 1391 (c). 

4. Plaintiff is engaged, inter alia, in tlie business of 
manufacturing and selling polyurethane products and in- 
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Amended Complaint 

tends to continue the manufacture and sale of such prod- 
ucts. 

5. Defendant claims to be the OAvner of U. S. Letters 
Patent No. 3,102,875 issued September 3, 1963 for “Poly- 
urethane Reaction Product and Method of Maldng Same” 
on application Serial No. 373,036 filed August 7, 1953. 
TTpon information and belief, oAvnership of said patent 
has been claimed by Mobay Chemical Company and the 
question of title to the said patent Avas the subject of 
litigation betAA^een defendant and Mobay Chemical Com- 
pany in Civil Action No. 2950 in the Court of Chancery 
of the State of DelaAvare in and for Ncav Castle County. 

6. Defendant has- charged plaintiff Avith infringement 
of United States Letters Patent No. 3,102,875. 

7. Upon information and belief, and as presently ad- 
vised, plaintiff admits that if the patent is valid, it has 
infringed claims 3, 4, 5. 6, 8, 9, 10 and 11 of said Letters 
Patent No. 3,102,875. Except as so admitted, plaintiff 
denies that it has infringed claims 1, 2, 7 and 12 of 
United States Letters Patent No. 3,102,875. 

^ 8. Upon information and belief, said claims 3, 4, 5, 6, 
8, 9, 10 and 11 of United States Letters Patent No. 
3.102,875 are each invalid and void for each of the fol- 
loAA’ing reasons: 

/a) Because the alleged invention purported to 
be patented in and by said Letters Patent Avas, 
before the alleged invention thereof by the alleged 
inAmntor, Herbert L. Heiss, in all its material and 
substantial parts, InioAvn to and used by others in 
this country and patented or described in printed 
publications. 

(b) Because more than one year prior to the 
filing of the application for Letters Patent No. 
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Amended Complaint 

3,102,875, the alleged invention purported to be 
patented therein, was patented or described in 
printed publications in this or a foreign country 
and in public use and on sale in this country. 

(c) Because the alleged invention purported to 
be patented therein was described in patents 
granted on applications for patents by others filed 
in the United States before the alleged invention 
thereof by the said Heiss. 

(d) Because the said Heiss did not himself in- 
vent the subject matter sought to be patented 
therein. 

(e) Because the said Heiss was not the original, 
first, true or sole inventor of the alleged inven- 
tion purported to lie patented therein. 

(f) Because before the alleged invention thereof 
by the said Heiss, the alleged invention was made 
in this country by others who had not abandoned, 
suppressed or concealed the saane. 

(g) Because the alleged invention purported to 
be patented therein did not constitute patentable 
invention within the meaning of the Patent Law 
in view of the prior state of the art in that any 
differences between the subject matter sought to 
be patented and the prior art are such that the 
subject matter as a whole Avould have been ob- 
vious, at the time the alleged invention was made, 
to a person having ordinary sldll in the art to 
which said subject matter pertains. 

(h) Because the specification thereof does not 
contain a written description of the alleged inven- 
tion, or of the manner or process of making and 
using it, in such full, clear, concise, and exact 
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Amended Complaint 

terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly 
connected, to make and use the same; and because 
the specification thereof does not set forth the 
best mode contemplated by the said Heiss of car- 
rying out his alleged invention. 

(i) Because the claims of said patent do not 
particularly point out and distinctly claim the sub- 
ject matter which the said Heiss regarded as his 
invention. 

(j) Because the alleged invention claimed in 
said patent is not tlie same as any invention dis- 
closed in the application for patent filed August 
7, 1953, and said claimed invention includes sub- 
ject matter not adequately shovm or described in 
said application. 

(k) Because the alleged invention purported to 
be patented therein, is liroader than any alleged 
invention of said Heiss described in the specifica- 
tion of said patent and embraces compositions 
which in fact fail to accomplish the asserted ob- 
jects or results described therefor and the alleged 
invention claimed in said patent is, therefore, in- 
operative and devoid of utility; and because the 
claims of the said patent are broader than the 
alleged invention described in the specification of 
said patent. 

9. Upon information and belief. United States Letters 
Patent No. 3,102,875 is unenforceable because defend- 
ant has misused said patent. 

10. Upon information and belief defemlant is estopped 
to assert United States Letters Patent No. 3,102,875 
against plaintiff by reason of laches. 
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Amended Cotnplaint 

11. An actual and justiciable controversy e.xists be- 
tween plaintiff and defendant with respect to said pat- 
ent and the alleged infringenaent thereof by plaintiff. 

WHKRBFORii, plaintifi' prays this court to declare the 
rights and legal relations of the parties in respect of 
the controversy hereinabove set forth and to that end 
demands : 

T. That this court adjudge and decree that claims 3, 
4, 5, 6, 8, 9, 10 and 11 of United States Letters Patent 
Uo. 3,102,875 ai'e each invalid and void. 

II. That this court adjudge and de<‘ree that claims 
1, 2, 7 and 12 of United States Letters Patent No. 
3,102,875 have not been infringed by plaintiff. 

Tir. That tliis court adjudge and decree that plaintiff 
has the right to make, use and sell polyurethane products 
notvdthstanding claims. 3, 4, 5, 6, 8, 9, 10 and 11 of 
Xbiited States T.etters Patent No. 3,102,875. 

‘IV. That this court adjudge and decree that United 
States Jjetters Patent No. 3,102,875 is unenforceable. 

V. That this court issue a permanent injunction en- 
joining defendant, its officers, agents, employees, asso- 
ciates and attorneys, and those in privity Avith it, from 
representing to any person or persons Avhatsoever, ex- 
cepting only in this court and in this action, that claims 
3, 4, 5, 6, 8, 9, 10 and 11 of United States Letters Patent 
No. 3,102,875 are valid and from attempting to prevent 
plaintiff or its associates, affi'liates or assignees, from 
freely making, using or selling the products Avhich in- 
fringe said claims of United States Letters Patent No. 
3,102,875. 
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Amended Co^riplaint 


Tliat plaintiff be awarded a reasonable attorneys’ 
fee and the costs and disbursements of this action; and 
such other and further relief as to this Court may seem 
just and proper. 


Of 


Watson Lkavijn worth Kislton & Taggart 


By s/ Herbert Blecker 
Attorneys for Plaintiff 
Office and Post Office Address 
too Park Avenue 
New York, New York 1001.7 

Counsel : 


Frank C. Rote 
One Creneral Street 
P. 0. Box 951 
Akron, Ohio 44309 
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Amended Answer and Counterclaim. 

UNITED STATES DISTRICT COURT, 
Southern District of New York. 

[Saks Title.] 

Amended Answer. 

Now conies the Defendant, Jefferson Chemical Com- 
pany, Inc., and for its answer to Plaintiff’s Amended 
Complaint states as follows: 

1. Defendant admits the allegations of paragraph 1 
of the Amended Complaint. 

2. Defendant admits the allegations of paragraph 2 
of the Amended Complaint. 

3. Defendant admits the allegations of paragraph 3 
of the Amended Complaint, 

4. Defendant admits that Plaintiff is engaged, inter 
alia, in the business of manufacturing and selling poly- 
urethane products and, to the best of Defendant’s loiowl- 
edge, that Plaintiff intends to continue the manufacture 
and sale of such products. 

5. Defendant admits the allegation of paragraph 5 of 
the Amended Complaint and further states that it is the 
owner of fh S. Letters Patent No. 3,102,875. See Jef- 
fernon Chemical Cnncpam/, he., u. Mobay Chemical Cnm- 
pany, 167 U.S.P.Q. 108 (Del. Ch. 1970).' 

6. Defendant admits the allegations of paragraph 6 of 
the Amended Complaint. 

7. Upon information and belief and as presently ad- 
vised, defendant admits that plaintifP.s infringement of 
United States Letters Patent No. 3,102,875 is limited to 
claims 3, 4, 5, 6, 8, 9, 10 and 11. 
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Amended Anstver mid Counterclaim 

8. Defendant denies the allegations of paragraph 8 of 
the Amended Complaint and all of its sub-parts. 

9. Defendant denies the allegations of paragraph 9 of 
the Amended Complaint. 

10. Defendant denies the allegations of paragraph 10 
of the Amended Complaint. 

11. Defendant admits the allegations of paragraph U 
of the Amended Complaint. 

Whrkrfokk, Defendant prays this Court to 

r. Dismiss Plaintiff’s Amendetl Complaint, 

IT. Award Defendant reasonable attorneys’ fees and 
eosts, 

^ ITT. .\ward Defendant such other relief as to this 
Court may seem just and proper. 

A mended ('omiterclaim. 

Now comes the defendant, Jefferson Chemical Com- 

jiany, Inc., and foi’ its amended counterclaim herein avers 
as follows: 

1. Defendant. Jefferson Chemical Company, Tnc., is a 
corporation organized and existing under the laws of the 
State of Delaware and has its principal office and place 
of business at 3336 Richmond Avenue, Houston, Texas. 

2. Plaintiff, The General Tire & Rubber Company, is 
a corporation organized and existing under the laws of 
the State of Ohio, has its principal office and place of 
business at 1708 Englewood Avenue, Alcron, Ohio, is 
licensed to do business mthin the State of New York 
and is doing business within the State of New York 
and this judicial district. 
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Amended Answer and Counterclaim 

3. This counterclaim is for patent infringement, juris- 
diction being based on Section 1338 of Title 28, United 
States Code. 

4. Defendant is the owner of United States Letters 
Patent No. 3,102,875 entitled “Polyurethane Reaction 
Product and Method of Making Same” which was duly 
and legally issued on September 3, 1963. 

5. Defendant is presently informed by Plaintiff and 
believes and, therefore, avers that Plaintiff, The Gen- 
eral Tire & Rubber Company, has been and still is in- 
fringing claims 3, 4, 5, 6, 8, 9, 10 and 11 of said United 
States Letters Patent No. 3,102,875 by making, using 
and selling polyurethane foam embodying the patented 
invention of those claims and will continue to do so 
unless enjoined by this 'Court. 

Wherefork, Defendant prays for a judgment granting 
a final injunction against further infringement of the 
said United States Letters Patent No. 3,102,875 by Plain=_._ 
tiff and those controlled by Plaintiff; an accounting; 
reasonable attorneys’ fees; costs of this action; and 
such other and further relief as to this Court may seem 
just. 

Kane, Daesimkr. KiVNE, Sullivan and 
Kurucz 

By David 11. T. Kane 
Attorneys for Defendant 
Suite 2710 

420 Lexington Avenue 
New York, New York 10017 

Of Counsel : 

James R. Sweeney 

• .T. Robert Stapleton 
Hofgren, Wegner, Allen, 

Stellman & McCord 
20 North Wacker Drive 
Chicago, Illinois 60606 
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Plaintiff’s Amended Reply to Defendant’s Amended 
Counterclaimc 

UNITED STATES DISTRICT COURT, 
Southern District of New York. 

[Same Title.] 

Plaintiff, for its reply to defendant’s Amended Coun- 
terclaim herein, avers as follows: 

1. Plain tifr admits the averments contained in Para- 
graph 1 of defendant’s Amended Counterclaim except 
that it has its principal office and place of business at 
One General Street, Alcron, Ohio. 

2. Plaintiff admits the averments contained in Para- 
graph 2 of defendant’s Amended Counterclaim. 

3. Plaintiff admits the averments contained in Para- 
graph 3 of defendant’s Amended Counterclaim. 

4. With respect to the averments contained in Para- 
graph 4 of defendant’s Amended Counterclaim plaintiff 
admits that United States Letters Patent No. 3,102,875 
entitled “Polyurethane Reaction Product and Method of 
Making Same” issued on September 3, 1963 but plain- 
tiff denies that the said patent was duly and legally is- 
sued and as to the remaining averments of said para- 
giaph plaintiff is without knowledge or information suf- 
ficient to form a belief. 

5. With respect to the averments contained in Para- 
graph 5 of defendant’s Amended Counterclaim, as pres- 
ently advised, plaintiff admits, that if the patent is valid* 
plaintiff has been and still is infringing claims 3, 4, 
5, 6, 8, 9, 10 and 11 of said United States Letters Patent 
h. 0 . 3,102,875 by making and selling polyurethane foam 
embodying the alleged invention of those claims and in- 
tends to continue to do so. 


X 


Plaintiff’s Amended Reply to Defendant’s Amended 
Counterclaim 

As AIvD FOB plaintiff’s AFFIRMATIVE DEFENSES TO DE- 
FENDANT’S AMENDED COUNTERCLAIM: 


6. Plaintiff repeats and reavers paragraphs 8, 9, and 
10 of plaintiff’s Amended Complaint as if here set 
forth in full. 

Wherefore, plaintiff prays this Court to dismiss de- 
fendant’s Amended Counterclaim and to award such 
other relief as to this Court may seem just and proper. 

Watson Leavenworth Ejelton & Tagg.vrt 

By s/ Herbert Blecker 
Attorneys for Plaintiff 
Office and Post Office Address 
100 Park Avenue 
New York, New York 10017 

Of Counsel : 

Frank C. Eote 
One General Street 
P. O. Bos 951 
Akron, Ohio 44309 
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Opinion of Judge Carter. 

UNITED STATES DISTRICT COURT, 
Southern District op New York. 

[Same Title.] 

Watson, Leavenworth, Kelton & Taggart, Esqs. of New 
York City for Plaintiff; John T. Kelton, Esq,, Herbert 
Sleeker, l<lsq., James W. Sadie, Esq., Frank C. Rote, Esq., 
of Counsel. 

Kane, Dalsimer, Kane, Sullivan, Kurucz & Goldstein, 
Esqs., of New York CiW for Defendant: John Caslin, 
Esq., of Counsel. 

Coffee & Sweeney, Esqs. of Chicago, Illinois for De- 
fendant; James R. Sweeney, Esq., J. Robert Stapleton, 
Esq., Carl G. Ries, Esq,, of Counsel. 

Opinion. 

Carter, District Judge: 

Thi.s action, brought on by plaintiff. General Tire & 
Rubber Co. (hereinafter called “General” or “plaintiff”), 
seeks judgment pursuant to 28 U.S.C. §§■2201 and 2202 
declaring certain claims in United States Patent 
#3,102,875, issued on September 3, 1963, to Herbert Heiss 
(hereinafter called “The Heiss Patent”), now assigned to 
defendant, Jefferson Chemical Co. (hereinafter called 
“Jefferson” or “defendant”), invalid under 35 U.S.C. 
§§102(e), 102(g), 103 and 112. General alleges, in addi- 
tion, that these claims are not the invention of Mr. Heiss ; 
that they constitute late claims and should not be pro- 
tected from the date the application itself was filed in the 
Patent Office but only from the date when the claims were 
added as amendments to the application; that the claims 
are invalid for double patenting and that the agreement 
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under which Jefferson acquired title to the patent violates 
public policy. Plaintiff concedes that if the validity of 
the patent is upheld, it has infringed the claims in ques- 
tion. Jefferson counterclaims for injunctive relief bar- 
ring furtlicT- infringement, for an accounting, costs and 
attorneys’ fees. Jurisdiction exists over the subject mat- 
ter and the parties pursuant to 28 TT.R.C. '^1 400(b). 

Background Faets : 

Plaintiff is an Ohio corporation with its principal place 
of business in Akron. Ohio. Tt is engaged, inter otAa, in 
the business of manufacturing and selling polyurethane 
foam products, and since 1964 has manufactured and 
sold over 100 million pounds of polyether urethane foam. 
Defendant, a DelaAvare corporation, maintains offices and 
is qualified to do business in New York. 

The patent in controversy has been assigned to defend- 
ant pursuant to agi-eoment between Mobay Chemical Cor- 
poration and defendant. This agreement provides that 
Jefferson use all reasonable efforts within not less than 
two years from the date of the agreement to secure at 
least one manufacturer of polyoxyalkylene polyether poly- 
ols as a non-exclusive licensee under The Heiss Patent 
pursuant to terms ])rovirling for royalty payments of not 
less than $200,000 within a period of five years from the 
effective date of the licen.se; inoi'eover, defendant is re- 
quired to make available licenses to additional polyoxy- 
alkylene polyether polyol manufacturers on .similar terms 
or on conditions requiring the payment of higher royal- 
ties; Jefferson is obligated to pay Mobay 40% of what- 
ever funds it receives pursuant to such licensing and The 
Heiss Patent is to be reassigned to Mobay at the end 
of the two-year period unless at least one license has been 
granted, or Jefferson has filed at least one complaint in 
a United States District Court charging at least one 
party wth infringement. 
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Pursuant to tlie above agreement Jefferson, on Jan- 
uary 25, 1968, having failed to obtain the license re- 
([uired, instituted an action against General in the North- 
ern District of Illinois for infringement of The Heiss 
Patent (Civil Action 68 C 150). On March 23, 1968 
General filed the instant action in this court, and there- 
after the Illinois litigation was voluntarily dismissed. 

The Heiss Patent: 

The i)atent in question involves processes for making 
various polyurethane products such as adhesives, sealants, 
protective coatings and foams. The process for making- 
foams by reacting a condensate of propylene oxide and a 
polyol such as pentaerythritol having three or four hy- 
droxyl groups with an excess of diisocyanates, is the in- 
vention mth which this controversy is concerned. 

The File Wrapper History of the Prosecution of the Heiss 

Patent in the United States ^itent Office:' 

The application which was to become The Heiss Patent 
had a very rough time progressing through the Patent 
Office. It was filed on August 7, 1953, in the name of 
James H. Saunders and Herbert L. Heiss as an inven- 
tion of “Novel Re.sinous Compositions and Methods of 
Producing Same”. It emerged some ten years later’ as 
U. S. Patent #3,102,875 under Heiss’s name alone and as 
an invention of “Polyurethane Reaction Product and 
Method For Making Same.” The first four pages of the 
initial application which was part of the. file wrapper, 
admitted as an exhibit in this case, reads substantially the 

^Eacli of the parties has filed as exhibits copies of por- 
tions of the file Avrapper in the prosecution of The Heiss Patent 
and the Price-Heiss interference. My assumption is that the 
portions furnished were those claimed by each party to be, 
relevant to its contentions and that whatever has not been filed 
has no beai’ing on the issues at stake in this proceeding. 
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same as columns 1, 2 and through line 12 of colunm 3 of 
the patent as finally issued. In short, the invention de- 
scribed in the initial application as that of Saunders and 
Heiss bears, at least in part, the same description as the 
im'ention which, as patented, is attributed solely to Heiss. 
It should be added that Jefferson asserts in its post-trial 
brief that the specifications in the Saunders-Heiss ap- 
plication and those in the Heiss iiatent as issued are the 
same, and this assertion has not been controverted. 

All claims in the initial application were rejected as 
unpatentable over various cited references^ in a deter- 
mination dated Ajual 8, 1054,'’ addressed to Saunders. 
New claims wei'c then amended on October 7, 1954,'* and 
again all claims wc-re rejected— this time in a communica- 
tion to Saunders dati'd October 25, 1956, and in this com- 
munication a newly cited reference \vas named as render- 
ing the application uipiatentable.** 

Further amendment was made on ^ifarch 12, 1957, and 
once again all claims Avere rejected in a communication 
dated July 31, 1957. This determination contained neAvly 
cited references not mentioned in either of the prior re- 

"Since the cited rcference.s are not claimed here a.s prior 
art, they Avill not be identified. 

■’’The file Avrapper containing action hj’- the Patent Office 
usuallA’' l)ears a stamped date shoAving Avhen the document was 
mailed from the Patent Office. This is the date usually referred 
to here as the date a determination Avas made by the Patent 
Office. 

'Where an amendment or other papers haA'e been filed !)y 
the. ])arties, T haA’o .sometimes used the date placed on the docu- 
Auent by the patent attorney.s, rather than the date stami)pd on 
b.v the Patent Office when the document Avas recciA'ed. Neither 
in terms of chronology, clarification nor in anj”- other respects do 
differeuees in these dates seem eritical to this controversy. 

''Again, since the cited referenee is not claimed here as 
prior art rendering the patent invalid, .it has been omitted. 
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Sections. A new amendment was filed on January 27, 

1958, which was deemed an incomplete response. Further 
■amendment was thereafter filed on Fel)ruary 17, 1958. 
On October 2, 1958, all claims were rejected as final over 
cited added references, including citations to Vol. 57 of 
Chemical Engineering. Further amendment was then filed 
in an effort to persuade the examiner to reconsider his 
final rejection. 

Then, on December 10, 1958, patent #2,866,774 (herein- 
after the “Price Patent”) entitled “Polyether Polyure- 
thane Rubber” was issued to Dr. Charles Price. On 
learning of this patent a new amendment to the Saunders- 
Ifeiss application was filed on February 4, 1959, in which 
certain claims in the Price Patent were copied and made 
a part of tlu> Saunders-Heis.s application, and the ex- 
aminer Avas requested to declare an interference between 
the Price Patent and the .Saxmders-Heiss application.*’ 
On !March 5, 1959, certain of these claims Avere rejected 
as unpatentable over neAAdy cited references, but the ex- 
aminer suggested a reformulation of certain of the claims 
and indicated if so reformulated, the claims might be 
alloAved. The suggested reformulation Avas filed as an 
amendment on March 24, 1959, and an interference be- 
tween Price and TTeiss was declared on July 21, 1959. 

Tn September 1959, Saunders and Heiss filed a petition 
Avith supporting affidavits requesting that their applica- 
tion be converted from Saunders-TTeiss as joint inventors 
to Heiss as sole inA-entor, on the ground that the only 
remaining claims Avere those on Avhich Heiss alone had 
Avorhed. The couAmrsion Avas granted on December 2.8, 

1959. 

“As T Ainderstand the procedure. Saunders and Heiss were 
asserting, by copying the Price claims, that the Price Patent 
and their application Avere to the same iriA'cntion, and since 
their application had been filed before, that of Dr. Price, that 
their application .should be accorded priority: in effect, that 
the is.suance of the Price Patent .should be rescinded, and a 
patent issued to them. 
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Further amendment to the application followed on April 
29, 1960, with the addition of four claims. On August 
13, 1962, U. S. patent #2,948,691, issued to Erwin Winde- 
muth, Herman Schneli and Otto Bayer (hereinafter re- 
. ferred to as the “Windemuth Patent’-)^ was cited as an 
additional reference, and the final rejection of October 2, 
1958, was withdrawn. The allowed claims were rewritten 
as an amendment on September 17, 1962, and on October 
12, 1962, certain of the claims were rejected and others 
allowed. At some point after Saunders’ name was re- 
moved from the application, the title was changed and 
on September 3, 1963, the patent issued. 

The Price-Heiss Interference: 

Dr. Charles Price had filed his patent application on 
September 23, 1953, approximately six weeks subsequent 
to the filing date of the Saunders-Heiss application. The 
Price Patent calls for a polypropylene oxide condensate 
having a molecular weight of 600 or more to react with 
an excess of diisocyanates. The interference was allowed 
to go forward on the arguable thesis that Heiss’ claims 
necessarily encompassed Price’s claims because, Avhile the 
former had placed no stress on molecular rveight limita- 
tion, the polypropylene oxide condensate -which Avas basic 
to the Price Patent and Heiss application inherently had 
a molecular weight limitation of 600 or more. 

Dr. Price, in an aflfidaA’it filed in the course of the, in- 
' terference, gave January 1949, as his date concep- 
tion and April 1949, as the date of reduction to practice. 
Mr. Heiss gaA?e November 14, 1951 as the date of con- 

’Tliis Will cl emu th reference is the one on whie.h plaintiffs 
.i ■ reh’- as prior art rendering The Heiss Patent invalid 
■ obviousness”. 
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ception.^ Dr. Price was thus contending entitlement to 
priority over Heiss on the basis of prior conception and 
prior reduction to practice. 

Dr. Price filed a motion to dissolve the interference, 
arguing that the polypropylene oxide condensate in ques- 
tion could vary all over the lot in respect of molecular 
weight, depending upon the process followed and reac- 
tion conditions, and that a molecular Aveight of 600 is not 
inherently obtained, citing Sokol, U. S. patent #2,527,970 
(here urged as prior art), as a reference in support of 
this thesis. Moreover, Price argued, JTeiss’ process 
necessitated the presence of a plasticizer Avhile his did 
not. 

*‘^‘^^Sust 15, 1960, the examiner denied the motion 
to dissoh^e on the ground that nothing in the dis- 
closure in the Price patent shoAved that the condensate 
Avith a molecular weight limitation below 600 Avould not 
yield the ,«ame result as one Avith the molecular Aveight 
limitation his invention required. He also found that 
nothing in the specifications in the Heiss application 
nece.ssitated the presence of a plasticizer and concluded 
that the language used made clear that the presence of 
a plasticizer Avas not critical. On October 8, 1960, in 
denying a motion to reconsider his denial of the motion 
to dissoh’e the interference, the examiner pointed out 
that he had taken cognizance of the Windemuth Patent, 
Avhich. as indicated j'jreAUously, is urged here as prior 
art. 

The issue Avas taken to the Board of Patent Interfer- 
ence. There, as he had done before the examiner. Price 
stressed prior conception and reduction to practice and 
asserted that a molecular Aveight limitation of 600 Avas 

*Thp Heiss .iffidfivit doe.s not di.selosp Die date of rednetion 
to praetiee, but duriTur the eonr.se of the interferenee and in 
these proeeedinc.s, he introdneed testimony seeldnsr to estahlish 
that date as Fteptemher lP-22. 19.52. 
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critical to his invention and that the polypropylene ox- 
ide condensate in question disclosed in both his patent 
and in the ITeiss application would not inherently yield 
a molecular weight of 600. 

The Board of Interference held that Heiss was in no 
way concerned with the molecular weight of the conden- 
sate required for liis invention; that it Avas clear that 
the condensate disclosed in his application, Avhen pre- 
pared in accord Avith the teachings of prior art, Avould 
be sufficient to meet his requirements Avithout regard to 
molecular Aveight; and that Heiss claims had been trig- 
gered by knOAAdedge of the Price Patent.” On the other 
hand, the Board concluded that the Price patent estab- 
lished that the condensate there disclosed mAist have a 
molecular Aveight of at least 600 in order for his inven- 
tion to be successfully practiced. It held that A\ffiile the 
Heiss claims Avere subject to no such limitations and 

Avere broader than the claims made by Price, “the fact 

that O' hroad claim embraces the subject matter of a 

narrower one does not, in itself, establish that the hvo 

are drauni to the same invention, ” citing Andreios v. 
Wickenden, 194 F. 2d 729 (C. C. P. A. 1952), and Emer- 
son r. Beach. 21.5 P. 2d 290 (C.' C. P. A. 1954) (italics 
supplied). The Board decided that the Price claims 
Avith the molecular Aveight limitation, therefore, “are not 
for the same invention,” and priority of iuA’ention in the 
subject matter in issue in the interference Avas aAvarded 
to Price (italics supplied). The Board did not deal Avith 

°T read tlii.s as referrintr to Heiss’ oinpliaRis on molecular 
weight of the eonflen.sate as being inherently 600 or more, The 
Hoard could iheau no more than that since, as T understand 
it. in an interference the claims of one party are literally 
copied hv the party seekiu" the interference to shoAV that his 
claims and those of the other party go to the same invention. 
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any of the other questions raised.^" No appeal was taken 
by Heiss from that decision.’^ 

The Issue of Prior Art: 

Plaintiff relies chiefly on the Windemuth Patent as 
prior art rendering The Heiss Patent invalid; in the 
alternative, it contends that Windemuth, an article by 
Dr. Otto Bayer, published in this country in 1947, U. S. 
patent #2,527,970 issued to Herman Sokol in 1960, 
and the Hill Patent, #2,726,219, issued in 1955, collec- 
tively constitute prior art rendering The Heiss Patent in- 
valid for obviousness. Defendant contends that none 
of tliese teacliings taken together or separately consti- 
tute prior art to The Heiss Patent. For reasons to be 
discussed below, I reject the arguments of both parties. 

Dr. Bayer was, T gather, if not the father, one of the 
earlier inventive geniuses of the polyurethane industry 
which had its beginnings in Germany in 19.37 with the 
development of polyester based urethanes. Baver’s great 
contributio n was the teaching of a method of cross link- 

"Tt should also he mentioned that the Price Patent e.ites 
Hdl. T1 S. Patent #2.726.219 fllill Patent) a.s a reference 
on which plaintiff also relies here as jirior art. 

have deliberately .set forth the file wrapper history of 
the pro.secntion of the Heiss Patent and of the Price-Heiss inter- 
fereiiee at .some length. Varying degrees of weight are attached 
by the courts to the action of the Patent Office. Tn this pro- 
ceeding, T must determine dp novo. inde|iendent of the Patent 
Office action, the validity of the patent in question, but where, as 
here, some of the same contentions are being made and issues 
raised which were raised and decided in proceedings in the 
Patent Office, .Judge Mansfield’s admonition in The Ansnl Com- 
Vanu V. r-niroyaj, Inc.. .301 P. Supp, 273, 280 (S.D.N.Y. 1969) 
modified on other grownh. 448 P. 2d 872 f2d Cir 1971' cert 
denied. 404 H. R. 1018 (1972) that -it is unreali.stie to attach 
any great weight to the allowance of a patent bv an overworked 
staff fin the Patent Officel ” seems wholly inapposite. 
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ing by use of diisocyaiiates thereby rendering polyester 
based urethane products more durable. Foams and ad- 
hesives were made by this process. The problem was 
that polyester urethanes were subject to destruction by 
hydrolysis. Moreover, di isocyanates, which were the most 
expensive ingredient, v'ere required in large quantities 
and therefore the finished product was too costly for ex- 
tensive commercial exploitation. 

Working to solve this problem culminated in the AVinde- 
muth Patent, attributed to Dr. Bayer, Erwin Winderautli 
and Herman Sehnell. This patent was issued in Germany 
in 1951, filed in this country on May fi, 1952,'^ and issued 
here on August 9, 19fi0. Its great advance over prior 
teaching was in the making of polyether (as opposed to 
polyester) based urethanes. Ethers are sensitive to hy- 
drolysis but are not destroyed by water, as are esters. 
Moreover, here the diisocyanate ingredient necessary for 

date of conception of the Heiss process is p;iven as 
September 14, 1051 and the date of reduction to pr.actiee is {riven 
as September 1952 for tlie process involved here. Tn addition, 
defendant has ])roduecd notebook references wliicli .show that 
Heiss had the conception disclosed b.v Windemutli b,v October 
10, 1951 and had reduced the Windemuth teaehinjr to practice 
(■makin<r foams l)y reacting' a condensate of etiiylene oxide and 
Klvcerine with an exce.ss of diisocyanates) b.v late October, 1951. 
The 'Windemnth Patent was filed in this eountr.v on May 6, 1952. 
TTndcr these circumstances it is argued that iVindemuth cannot 
be regarded as ])rior art to Ileiss since Heiss should Ite ac- 
corded priority over Windemuth. Sec Applicaliov of Slcmprl. 
241 F. 2d .755 (C.C.P.A, 1957); Applicafiov of Clarl'e, 356 F. 
2d 987 (C.C.P.A. 1966). My problem with this argument is 
that Heiss had all documents presented here to show the Patent 
Oflfice that 'Windemuth was not entitled to be cited as a ]wior 
reference. Altbough he did pre.se.nt this proof during the Price- 
Heiss interference to demon.strate reduction to practice and pri- 
ority over Price, no .such claim was made as to Windemuth. Tt 
is cited as prior art in the issuance of the Heiss patent with 
the evident acquie.scence Heiss, and 1 see no need at this late, 
date to depart from that determination b.v the Patent Office, 
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cross linkage is not required in sucli large quantities so 
tliat the resultant product is less expensive to produce. 

The Windeinuth Patent disclosed a process pursuant 
to Avhich poiyalkylene ether oxide compounds with at 
least two hydroxyl groups reacting with an excess of 
diisocyanates produced urethane products (foams, etc.) 
of tlie kind disclosed by Heiss. Windemuth refers to 
alkylene oxide and plaintiff contends, and all experts at 
trial concede, that alkylene oxide includes ethylene and 
propylene oxide. That Windemuth had in mind only 
ethylene and did not know or recognize the special quali- 
ties of propylene oxide is made clear by the fact, how- 
e\ ei , that throughout the patent disclosure reference is 
made to the finished product as “dissolving in cold wa- 
ter”: “generally insoluble in water”: “swell [ing] on con- 
tact vdth water”: “distinguished by a remarkable swell- 
ing beha\'ior.’”'’ 

Instead of an ethylene oxide condensate with hvo hy- 
droxyl groups, Heiss’ invention calls for a propylene 
oxide condensate with three or four hydroxyl groups. 


Plaintiff argues that .since alkylei,,. oxide inelude.s both 
ethylene and propylene, the Heiss argument during the pro.seeu- 
t.ion of his application that ■Windemuth di.sclosed oulv ethvlene 
oxide ini.sled the examiner, and, therefore, the patent ought to 
be invalidated. That argument has no merit. A jiatent mav be, 
invalidated or its validity uiidermined if the applicant misleads 
he sw. c. g.. Mnnmnto Company r. Rohm And 

2d 

of) r.Srd Cir.), cni. denied. 407 Tb R. 034 (1072). The vard- 
S'f ■ . thP patentee has failed to give the 
ateiit Office some vital information in connection with his ap- 
plicalioii or has provided iiiformation in respect thereto which is 
erroneon.s or false. Nothing of that sort occurred in this in- 
stance. Hmss argued that Windemuth disclosed onlv ethvlene 
oxide. The examiner had the Windemuth Patent before ‘him; 
he knew, as an expert, that teehiiically alkylene oxide embraced 
f.ropylene, as well as ethylene oxide, but read the patent as in 
reality disclosing only ethylene oxide. He was not misled 'or mis- 
intormed; the examiner merely agreed with Hei.s.s’ contentions 
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This is essentially the only difference between the two 
processes, but that difference transferred hegemony in 
the production of polyurethanes from Germany to this 
country. The German developed urethanes won accept- 
ance in Europe but the foam products, because of their 
relative rigidity, sensiti\’ity to water and to crystalliza- 
tion did not meet with much success in this country. 
Propylene oxide ])asedl foams are resistant to water sen- 
sitivity and crystallization and can be produced in both 
ligid and flexible foi'm. Today, in the United States, 
one-half billion dollars in sales and one billion pounds 
of polj^ether derived jiropylene oxide foams, both rigid 
and flexible, are produced annually with flexible foam 
constituting over half the market. These are the foams 
covered in The Heiss Patent by the claims in litigation 
here. 

The Sokol refei'ence is not prior art. Tt is true his 
patent calls for a propylene oxide condensate, but it had 
nothing to do with the production of urethanes; the Hill 
Patent cannot he considered prior art; although he utilized 
a propylene oxide condensate, he obtained cross linkage 
through an entirely different process. Bayer led to 
Windemuth which has been discussed previously. Thus, 
as the polyethei’ urethane constituted a great advance 
over polyester urethane, polypropylene based urethane 
constituted a still further advance in the art. Windemuth 
Avas prior art. but the Heiss process was novel and dis- 
tinct and an advance beyond Windemuth’s teachings. 
Therefore, the validity of The Heiss Patent cannot be 
successfully challenged as being unpatentable over Winde- 
muth although its teachings do constitute prior art. 

The Tfisve of Obviousness : 

Since the only fundamental difference between Winde- 
muth and Heiss was the use of propylene oxide, rather 
than ethylene, and since Windemuth makes reference to 
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aikyleiie oxide wliicli includes propj’lene oxide, plaintiff 
argues that Windemuth rendered the Heiss invention 
‘‘ob\dous”. Thus, the question to be determined is 
wliether the difference between The Heiss Patent and 
“the prior art [is] such that the subject matter as a whole 
would have been obvious at the time the invention was 
made to a person having ordinary skill in the art. * ® •” 
35 U.R.C. '^103. In resolving that question it is neces- 
.sary to: (1) determine the scope and content of the prior 
art; (2) to ascertain the differences behyeen the prior art 
and the claims at issue, and (3) to establish the level of 
ordinary skill in tlie technology in question. “Such sec- 
ondary considerations as commercial success, long felt 
but unsolved needs, failure of others, etc. might be util- 
ized to give light to the circumstances surrounding the 
oi'igin of tlie subject matter sought to be patented. As 
indicia of obmousness or nonobviousness, these inquiries 
may have relevancy.” Oraliani v. John Deere Go. of 
Kansas City, 383 U. S. 1, 17-18 (1966). 

As has been indicated above, prior art had advanced 
from development of polyester based urethanes to poly- 
(‘ther based urethaiies by the time of the Heiss invention. 
Polypropylene oxide based urethanes being less subject 
to water sensitivity and crystallization than ethylene 
oxide based urethanes rendered the former an advance in 
the art. Yet, since propylene is a hemolog of ethv'iene, 
the question to be answered is whether it was not obvious 
on reading Windemuth to a person of ordinary sldll in 
the art that the development of propylene oxide based 
urethane would follow as a next logical step. T find that 
the wau;r resistant properties of polyether propylene 
oxide based urethanes which give them the great com- 
mercial superiority over polyether ethylene oxide based 
urethanes would not have been obvious to one of ordinary 
skill in the art at the time of the Bieiss application. 

Propylene glycols up to a molecular weight of 750 are 
soluble in water. Thereafter, water solubility decreases. 
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To substitute propylene oxide condensate for an ethylene 
oxide condensate and thereby conquer the problem of 
water sensitivity, therefore, was not clear. A person of 
ordinary skill in the art at the time of the Price, Heiss 
experiments would, it seems to me, reach the conclusion 
that there was no distinction in reference to water sen- 
sithdty and hydrolysis between using ethylene and pro- 
pylene. 

I am supported in the conclusion that the unexpected 
properties of propylene oxide were unobvious at the time 
to one of ordinary skill in the art, see Application of 
Gourtright, 377 P. 2d 647 (C.C.P.A. 1967) ; Application of 
Petrzilha, 424 F. 2d 1102 (C.C.P.A. 1970), by Dr. Charles 
Price himself.^' In a speech, “How Chemists Create a 
New Product”, he gave on February 2, 1961, published in 
the April, 1961 issue of “The Chemist”, at pages 131, 133, 
Hr. Price said: 

“Wliile the claims [of the Windemuth patent] 
cover all poly (alkylene oxides), the disclosure 
and examples mention only poly (ethylene oxide). 
These German chemists [Windemuth, Schnell and 
Bayer] were worldng in a laboratory which led the 
world in developing polyester poljnirethanes. In 

’^Jefferson argues that General cannot, in good faith, argue 
obviousness here as to Heiss, since it projected the Price Pate?'t 
as valid in licensing the industry for the production of polyether 
propylene oxide based urethane foams under the Price Patent. 

- Jefferson asserts General's contention undercuts the validity of 
the Price Patent and that it is taking that position only because 
its licenses are fully paid up. Thus, the . argument goes Gen- 
eral’s a-ssertions come within the unclean hands doctrine, and 
it should be barred from taking that position. Tt seems to me, 
however, that General has no choice other than to make this 
argument. Having admitted infringement, if the Heiss Patent 
is valid, General has onbi^ two basic defenses — prior conception 
and prior reduction to practice by Dr. Price and invalidity of 
the Heiss Patent — and is entitled to make both arguments de- 
spite their inherent inconsistency. 
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a patent filed over two j’^ears after our conception 
and reduction to practice, they had clearly failed 
to recognize the significant advantages of the pro- 
pylene oxide unit over the ethylene oxide unit in 
decreasing water sensitivity and crystallization.” 

If the significance of propylene oxide in this respect was 
not recognized by Bayer, Windemuth and Schnell, who 
could hardly be classified as men of mere “ordinary sldll”, 
it is difficult for me to give credence to a contention that 
an ordinary journeyman vvould have understood tliat 
propylene oxide had these unexpected qualities in 1950 
and 1951.^° 

I am compelled to conclude, therefore, that The Heiss 
Patent meets the test of obviousness under 35 U.S.C. 
^103. 

The Issite of Prior Conoeption and Prior Reduction to 
Practice : 

Since I have found that Windemuth does not invalidate 
Heiss’ claim, the next question is to determine priority 
as between Heiss and Price. Mr. Heiss filed his ap- 
plication in the Patent Office on August 7, 1953, while 
Dr. Price’s application Avas filed on September 23, 1953. 

'■'Jloreover, Dr. Price and Mr. Heiss testified tliat in makinji; 
tlieir respective experiments in 1949 and 1952, they had to make 
in tlieir own laboratories the projiylene oxide which they used. 
This leads me to believe that propjdene oxide did not become 
readily aAmilable commercially until the Price and Heiss dis- 
(“losures. The testimony in the record is that it became eom- 
racreially available in the 1950’s, but Jefferson made no effort 
at trial to show specifically when in the 1950’s this occurred. 
Therefore, while I cannot base any conclusion on ivhat is only 
an unresolved suspicion, it is only fair to say that my con.iecture 
that propylene oxide became commercially available on a wide 
scale coincident with Price-Heiss disclosures did produce added 
skepticism that its special properties would have been obvious 
to one of ordinary skill prior to the Price-Heiss disclosures. 
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The inventor who is first to conceive and reduce his in- 
vention to practice is ordinarily awarded priority. Boyce 
V. Anderson, 451 P. 2d 818 (9th Cir. 1971). Conception 
is the complete mental performance and all that remains 
necessary is construction. Priority over the application 
date of another is established when the experiment which 
predates the application is made sufficiently plain for 
those skilled in the art to understand it and reproduce 
it. The notebook in these respects constitute a contem- 
poraneous record of the inventor’s thoughts and actions. 
See Toxvnsend. v. Smith, 36 F. 2d 292, 295 (C.C.P.A. 1929) ; 
Summers v. Vogel, 332 F. 2d 810, 814 (C.C.P.A. 1964) ; 
Kardulas v. Florida Machine Products Co., 438 P. 2d 1118 
(5th Cir. 1971) ; Langer v. Kaxifman, 465 P. 2d 915 (C. 
C. P. A. 1972). However, unless a party can establish 
to a certainty as absolute as in a criminal ease that 
his data of conception and reduction to practice pre- 
ceded the date of the patent application, the application 
date controls. Karr v. Botkins Grain S Feed Co., 329 
P. Supp. 411, 413 (S. D. Ohio 1970). 

Dr. Price testified here, as in the interference, that 
he had the conception of making polyether propylene 
based urethanes in January 1949, and that he secured 
fi-om General a grant to permit Dr. Herbst, a graduate 
student under him at Notre Dame, to work on the project 
and that in April, 1949, Dr. Herbst succeeded in pro- 
ducing the finished product. Produced at trial were 
reports of Dr. Herbst in memorandum form from him 
to Dr. Price which in turn were passed on to General. 
These records are disjointed and incomplete and do not 
make exislicit that the process here in question was suc- 
cessfully concluded. Other than the unsatisfactory memo- 
randa, initially prepared by Dr. Herbst for Dr. Price 
and transmitted by him to General, there is nothing to 
show redPetion to practice prior to September 23, 1953 
by Dr. Price. Dr. Herbst testified that more thorough 
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records were in a notebook he kept which apparently 
was destroyed by fire. 

While this loss is unfortunate, the burden is on the 
plaintiif to prove that Dr. Price is entitled to a date 
earlier than that or his application. That burden has 
not been inet.^“ X^iiThilG it is unnecessary, therefore, for 
me to determine the date of conception and reduction to 
practice by Heiss prior to the August 7, 1953 date of 
his application to accord him priority over Price, there 
is a sufficient showing in the record on the basis of 
notebook recordings to establish that Heiss had the con- 
ception of polyether propylene oxide based urethane on 
September 14, 1951; and that he successfully performed 
an experiment producing a polyether propylene oxide 
based urethane foam in September, 195y‘S. Thus, I con- 
clude that Heiss’ claims are entitled to priority over 
Price, insofar as General is now contending that the 
Price and Heiss processes are to the same invention. 

General argues that the Heiss claims were triggered 
by knowledge of the issuance of the Price Patent; that 
the. claims which are in issue here were first made a 
part of the Heiss application on February 6, 1959. There- 
fore, the non statutory doctrine of late claiming is urged 
as rendering the patent invalid and/or as entitling the 
e.Iaims to date only from the time when they were added 
to the application (February 6, 1959), rather than the 
date the application was filed. The rules of the Patent 
Office provide for “cancelling particular claims” and “pre- 
senting new claims” (Patent Office Rule 119). These 
claims, when allowed, take the original filing date of the 
application, even where there has been an intervening pub- 
lic use before the amendment has been made. See Coats 

’®In the Price-Heiss interference the attorney for Dr. Price 
indicated to him that he did not believe he would prevail on 
the i.ssue of prior reduction to practice on the ba.sis of proof 
of experiments at Notre Dame. T agree with this conclusion. 
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Loaders S Stackers, Inc,, v. Henderson, 233 F. 2(i 915, 
924 (6th Cir. 1956) ; King-Seeley Thermos Go. v. Re- 
frigerated Dispensers, Inc., 354 F. 2d 533, 539 (10th Cir. 
1965). Moreover, tlie law seems settled, in the absence 
of some countervailing showi^Tg not made here, that the 
effective date of the claims of the continuous applications 
are those of tlie original application.'^ General’s argu- 
ment in this regard is, therefore, rejected. 

Plaintiff’s argument of invalidity because of double 
patenting fails since T have found that the Heiss Patent 
is novel and distinct, and an advance in the art over 
Windemuth. Tn addition, its argument that Heiss is 
not the inventoi' is equally without merit. The transfer 
of the original Saunders-Heiss application to Heiss as 
sole inventor was made in conformity to the rules of 
the Patent Otlice and allowed by it. Plaintiff has pre- 
sented notliing to undermine that allowance by the Patent 
Office and its argument is rejected. 

Finally, T find no illegality in the agreement between 
Mobay Chemical Corporation and Jefferson either under 
federal law, or, assuming New York law applies, under 
New York law. The agreement, as has been indicated 
earlier, gives to Jefferson proprietary ownership and 
title to Tlie Heiss Patent. Tt is true that a condition 
of the agreement is either the issuance of one license 
under The Heiss Patent or institution of a lawsuit within 
a two-year time frame. This, hoAvever, does not con- 
dition Jefferson’s right to the patent solely on the grounds 
that it sue. 

The Nerv York statute, N. Y. Judiciary Law (Mc- 
Kinney 1968), provides that “. . . no corporation . . . 
shall solicit, buy or take an assignment of, ... a bond 
... or other thing in action, or any claim or demand, 

thorough discussion of this issue is Flocks and Neimark, 
Ta There a Viable Doctrine, of Non-Htatutorn Late Claiming a.s a 
DefcnKc in Patent Litigation, .500 -T. Pat. Off. Roc’v 676 et neg. 
(1968). 
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with the intent and for the purpose of bringing an 
action or proceeding thereon . . . ” 

Plaintiffs rely primarily on American Optical Go. v. 
Curtiss, 173 U. S. P. Q. 654 (S. D. N. Y. 1971). Judge 
Eyan made clear the limited reach of his holding when 
he stated: 

“It is true that the Agreement would not have 
been illegal under New York law if the University 
owned a patent and had made an absolute assign- 
ment of it to A. 0., without conditioning the assign- 
ment upon the commencement of a suit by A. 0. 

. . . Here, however, the assignment Agreement 
between the University and A. 0. provided for 
and required A. 0. to bring a lawsuit. Indeed, 
the Agreement appears to have been a contrivance 
solicited by A. 0. to enable it to bring suit on be- 
half of the University, and the proposed suit was 
the very purpose and substance of the Agreement. 
A. O.’s intent to sue was not merely incidental 
and contingent. . . .” Id. at 657 (Citations and foot- 
note omitted.) 

Moreover, in Fairchild Hiller Corporation v. McDonnell 
Douglas Corporation, 28 N. Y. 2d 325, 321 N. Y. S. 2d 
857 (1971), the New York Court of Appeals said of 
H89 : 

“We have consistently held that in order to fall 
Avithin the statiitory prohibition, the assignment 
must be made for the very purpose of bringing 
suit and this implies an exclusion of any other 
purpose. . . . ‘The statute does not embrace a case 
where some other purpose mduced the purchase, 
and the intent to sue Avas merely incidental and 
contingent.’ ” Quoting Sprumg v. Jaffe, 3 N. Y. 2d 
539, 544, 169 N. Y. S. 2d 466, 460. 
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It follows from what has been said that the plain- 
tiff’s action is dismissed, and that defendant’s counter- 
claim for an injunction enjoining plaintiff from further 
infringement of The Heiss Patent and for an account- 
ing and damages is granted. Defendant’s counterclaim 
•for attorney fees and expenses is denied. 

The foregoing constitutes the court’s findings of fact 
and conclusions of law. 

Settle Order. 

Dated: New York, New York 
September 5, 1973 

ROBERT L. CARTER 
U. 8. D. J. 
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UNITED STATES DISTRICT COURT, 
Southern District of New York. 

[Same Title.] 

This cause was tried before this Court, Ilonorable 
Robert L. Carter, District Judge, presiding. Briefs and 
Findings of Fact and Conclusions of Law having been 
submitted by botli parties, and the Court having written 
an Opinion, the same constituting its Findings of Fact 
and Conclusions of Law, entered on the docket Septem- 
ber 6, 1973, it is hereby 

Ordered, ad.tudobd and decreed that: 

1. Plaintiff’s complaint is dismissed with prejudice. 

2. Claims 3, 4, o, (i, 8, 9, 10 and 11 of United States 
Letters Patent No. 3,102,875, issued to Herbert L. Heiss 
on September 3, 1963 for a “Poljmrethane Reaction Prod- 
uct and Method for Making Same” and assigned to the 
Defendant Jefferson Chemical Company, Inc., are valid. 

3. Claims 3, 4, 5, 6, 8, 9, 10 and 11. of United States 
Letters Patent No. 3,102,875 have been infringed by 
plaintiff. 

4. Plaintiff is enjoined from further infringement of 
United States Letters Patent No. 3,102,875. 

0 . Defendant is entitled to an accounting and damages. 

6, Defendant’s counterclaim for attorney’s fees and 
expenses is denied. 

7. Costs are awarded to defendant. 

New York, New York 

November 9, 1973 

s/ ROBERT L. CARTER 
United States District Judge 

Judgment Entered Nov 9 1973 

3/ RAYMOND F. BURGHARDT 

Clerk 
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UNITED STATES DISTEICT COURT, 
SoiTTHKRN District of New York. 

[Same Titt.b.] 

Notice is hereby given that The General Tire and 
Rubber Company, plaintiff above named, hereby appeals 
to the United States Court of Appeals for the Second 
Circuit from the judgment entered in this action on 
the 9th day of November, 1973. 

December 6, 1973 

Watson Leavenworth Kelton & Taggart 

Herbert Blecker 
Attorneys for Plaintiff 
100 Park Avenue 
New York, New York 10017 
To; 

Kane Dalsimer Kane 
420 Lexington Ave. 

N. Y. N. Y. 10017 
Attorney for Defendants 
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UNITED ST-4TES DISTRICT COURT, 
Southern District of New York. 


General Tire & Rubber Company, 


vs. 


Plaintiff, 


Jefferson Chemical Company, Inc., 


68 Civ. 1227 


Defendant. 


Before : 

iloii. Robert L. Carter, District Judge. 

January 15, 1973 
10 :tM) a.m. 

Appearances: 

Watson, Leavenworth, Kelton & Taggart, Esqs., Attor- 
neys for Plaintiff, By John T. Kelton, Esq., Herbert 
Blecker, Esq., Robert U. Kosinski, Esq., James W. Badie, 
Esq., Frank C. Rote, Esq., of Counsel. 

Kane, Dalsimer, Kane, Sullivan, Kurucz & Goldstein, 
Esqs., AJtorneys for Defendant, By: John Caslin, Esq., 
of Counsel and Coffee & Sweeney, Esqs., By: James R. 
Sweeney, Esq., J. Robert Stapleton, Esq., Carl G. Ries, 
Esq., of Counsel. 

(2) Mr. Kelton: Ready for the plaintiff. 

Mr. Sweeney: Defendant ready. 

The Court: Gentlemen, first I want to thank both sides 
for the excellent trial memoranda. I have almost reached 
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the point wliere T mil be. able to understand the chemical 
formula at the present time. 

But I have set aside, as I indicated to you, six days 
for this trial. Some of the time mil be cut into because 
1 will have to take some pleas tomorrow and it may take 
an hour, and a sentence on Monday. 

However, tlie trial will have to be concluded by the 
22nd and, therefore, T will expect you to watch your 
time. T am prepared to work late at night or even on 
Saturday, but 1 expect you to watch your time and 
let me know whether oi’ not the time allocation is suf- 
ficient. 

Proceed. 

]^^r. Kelton: if the Court please, T am prepared and, 
indeed, 1 Avould suggest a brief opening statement, if 
the Court is prepared to receive it. 

The Court: Of course. You may proceed any way 
you want. 

Are you I^fr. Kelton? 

Mr. Kelton: Yes, sir, T am John Kelton. 

The Court: You may proceed, Mr. Kelton, any way 
(3) you want. 

Mr. Kelton: T will try to be as brief as T can and 
your Honor will understand that this is a summary, and 
not a summary of everything, indeed. T don’t feel that 
it is required. 

This is an action for declaratory judgment of in- 
validity and non-infringement. General Tire & Rubber 
Company is the plaintiff and Jefferson Chemical Company, 
Tnc., is the defendant, and they have counterclaimed for 
infringement. 

T might point out to your Honor that as we under- 
stand it, the only claims in issue of the Heiss patent 
in suit are Claims 3 through 6 and 8 through 11. 

General concedes that these claims read upon what 
General does. So the primary issues before this Court 


38a 


Opening hy Mr. Kelton 

are validity and enforceability of Claims 3 through 6 and 
8 through 11 of the Heiss patent in suit. 

We contend that the patent is invalid and, of course, 
there can he no infringement of an invalid patent. That 
follows as a matter of law. 

I would like to talk a little bit about the application 
for tlie Heiss patent, that is, the application tiled in 
tlie United States Patent Office. 

This application was in the Patent Office for ton (4) 
years. 1953 to 1963, but that doesn’t mean that the Heiss 
right to the claims here in issue in this action received 
long or careful scrutiny; not at all. I will just briefly 
tell you wliy. 

For the first five years, Heiss presented and argued 
and amended claims all directed toward a three-component 
systein. This is the reaction between a polyol, one com- 
ponent, a polyisocyanate, second component, in the pres- 
ence of a plasticizer, a third component. 

That Avas for the first five years. 

1 would point out that none of the claims here in 
issue, called for a plasticizer. 

On December 30, 1958 — that is some fiiA'e years after 
th(> Heiss application Avas filed — there came an event 
which completely changed the direction of the prosecu- 
tion of the Heiss application before the Patent Office, 
and that event Avas the issuance of Patent No. 2,866,744 
to Dr. Charles Price. 

A copy of that patent came to the attention of Mr. 
Xlpeluirch Avho then on behalf of Heiss and the owner 
of the application was prosecuting the application before 
the Patent Office. 

The significant tiling Avas that Avas the trigger in this 
event of his seeing the Price patent, I think we must 
(5) conclude, Avas that there was no plasticizer in any 
claim. Tt didn’t call for a plasticizer. 

Upchurch moved quickly. This was the end of Decern- 
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her 1958 that he saw the Price Patent. He moved very 
quickly. 

On February 6, 1959, he copied the claims of the 
Price patent in order to say, “Well, my fellow invented 
that, too.” 

But I say to your Honor that this is the first recogni- 
tion of a distinction on the part of Heiss or Price 
with regard to whetlier or not there was any differ- 
ence or advantage of propjdene oxide and ethylene oxide, 
one ovei‘ the other. That came from Price and not 
from Heiss. 

Then an interference was declared in July of 1959, 
testimony was taken and in March of 1962, the Board 
of Patent Interferences, Avho rules on interferences and 
not the examiner, who examines the application ex parte, 
held that Heiss, the Heiss application, could not sup- 
port the Price patent claims. 

In other words, they held that the limitation in the 
I’rice patcTit claims to a molecular weight of at least 
600 was an essential limitation, essential feature, and 
it was one that was not shoAvn by Heiss. 

So the Board aAvarded priority to Price in March 
of 1962 on those patent claims. 

(6) The Court: Awarded priority to Price? 

Mr. Kelton: He awarded priority to Price of his 
Price patent claims for the reason that Heiss could 
not make those particular patent claims. We say “make,” 
that is, he hadn’t disclosed it. 

Then not until August 13 of 1962 was what we call 
ex parte prosecution of the Heiss application resumed 
in the Patent Office. That is before fhe Patent Ex- 
aminer. That is entirely apart from the Board of 
Patent Interferences. 

In that resumption of ex parte prosecution, the Patent 
Office issued a paper which cited against the Heiss ap- 
plicatioTi. a patent which it issued to Windemuth against 
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tlie claims that were now in the type of those in issue 
here. 

And in September of 1962, there was an amendment 
by the applicant Heiss tlirongli his attorney which con- 
tained representations as to tlie disclosure of this prior 
art Wiudemutli patent which we consider were inaccurate 
and we believe they were misleading. 

Apparently, in acceptance of that representation, W'u- 
demuth was not further mentioned and after further 
communications between tlie examiner and Heiss’ at- 
torney, a notice of allowance was issiied on December 
n. 1962. 

IVliat T want to point out is that of the ten years 
(7) this application was in the Patent Office, only four 
months was gi\'en to consideration of the claims, such 
as are in issue here. 

Far fi-om a searching study and the exercise of ex- 
pertise, 1 think this is a case which can most aptly 
be characterized in the same way Judge Learned Hand 
characterized a case he was hearing in 1924, and this 

Lyon against Boh, and that is cited in the Footnote 
3 in page S of our brief, and what he said is so short, 
I would like to read it. 

“Courts have descanted upon the abuse again and 
again but the ant-like persistency of solicitors has over- 
conn* and T suppose 'wdll continue to overcome the pa- 
tience of examiners and there is apparently always but 
one outcome.” 

On the matter of invalidity, I have referred before 
to this Windemuth patent. Tt is Windemuth Patent No. 
2,948,691. Tt is prior art as to the Heiss patent xmder 
Section in2(e) of Title 35, ydiich is the patent exten- 
sion. 

The fact is that Heiss now, although he has con- 
tinually been aware of Windemuth since it was cited 
by the examiner on August of 1962 and has been aware 
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since quite early in this suit that General Tire has re-' 
lied on Windemuth here and does rely on it, for the first 
time, not too long before we came to trial, Jefferson 
has alleged dates of (8) reduction to practice, that is 
completion of tlie invention, that he had an invention 
in hand prior to Windemuth’s filing, TJ. S. filing date, 
that is, for the first time. 

It is significant, T think, because there are three pre- 
vious occasions when that, coiild have been done and 
wasn’t done. 

First in tlie interference with Price, an interference 
is a conflict and priority, and part of the interference 
one has to file a preliminary statement, so-called, which 
is in the nature of a pleading and it precludes you 
as to proof of anything earlier than the dates you 
allege for conception or reduction to practice. 

(9) The Court; Do you mind my asking you a ques- 
tion? 

Mr. Kelton: No, your Honor, T would be pleased. 

The Court: To be sure I understand your position, 
am T correct that you are alleging that Windemuth 
is prior art to the Heiss patent and that the claims 
which are made here are claims that are in the Price 
patent which were disallowed as being not claims in the 
Heiss patent at all? Is that the basis? 

Mr. Kelton: So far as the Price patent is concerned — 

The Court: I want to be clear on the position of the 
Price patent. 

Mr. Kelton: We do not and we cannot allege the 
Price patent as a patent itself, as art prior to Heiss. 

The Court: I understand that. 

Mr. Kelton : But because Price was filed a month 
after Heiss, that is. I have often thought about the 
sameness of the words. I may get mixed up between 
Price and Heiss but I will try not to. 

But what m> are alleging and what we will seek to 
prove before your Honor is that in 1949 Dr. Price made 


/ 

/ 
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liis invention and reduced it to practice and completed 
(10) it and lie did not abandon it or suppress it in 
the meantime. So, therefore, that becomes® a situation 
where by reason tliereof it’s our position that Heiss is 
not the first inventor. ' 

And let me say that wliat Dr. Price did, he did the 
same thing that Heiss did except that he found that one 
had to or sliould have a minimum molecular weight' of 
500 or above for his linear piece which we will explain 
to you later. The linear portion of it that is. 

Heiss’ claims do not have nor did Heiss recognize 
any importance in minimum molecular Aveight. So Heiss’ 
claims cover all molecular Aveights including those of 
Dr. Price so the latter includes something that came 
before it. 

T Avould just like to say, in this interference vdth 
Price, in the Heiss preliminary statement which is an 
oath signed by the applicant, the earliest date alleged 
for reduction to practice of the invention Avas January 
6. 1953, some eight months after Windemuth. The ■sec- 
ond instance is that on the citation of Windemuth by 
the examiner in August of 1962 Heiss did not assert 
that he was an earlier inventor than Windemuth and 
he could have. But instead he has avoided Windemuth 
1>A’ this incorrect and, T think, untrue representation as 
to Avhat Windemuth disclosed (11) and then the third 
fact is that although in October 1970 Jefferson knew 
that General relied on Windemuth it wasn’t until Oc- 
tober of 1972 that they came through Avith the new 
answers which asserted dates Avhich were presented 
as prior to Windemuth. 

So this to me seems to give rise to tAvo conclusions. 

No. 1, Heiss really has no date of invention prior 
to Windemuth and, secondly, that Windemuth was recog- 
nized as rendering Heiss invalid and we feel that Winde- 
muth does invalidate Heiss and Avill ultimately be held 
to. 
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Now in this connection with regard to the misrepre- 
sentation, we will show here that Windemuth does dis- 
close improvement of propylene oxide in the patent 
set forth in the Heiss claim. 

It’s our contention that Windemuth is in plain an- 
ticipation under Section 102(e) of the patent statute 
and for obviousness under 103. 

We have another type of defense for invalidity and 
this is based on obviousness. It’s based on what a sldlled 
chemist, a chemist of normal skill in the art, would 
gain from reading a couple of items of the prior art 
and the patent law presumes that these are available 
(12) and usable against the inventor. 

Now in this connection I will have to leave this to 
the experts to fill in and I may overstate myself but 
I will try to be conservative. There was an article in 
1947 which shows reactivity of polyols which are one 
of the reactants important in going into the making of 
polyiirethane resins. They show the reactivity of poly- 
ols with polyisocyanates to make urethane resins. 

Bayer shows the employment of trihydroxy alcohols 
which Heiss’ claims call for and is included within 
Heiss. 

And this is to obtain what Bayer calls a reticulated 
structure. In other words, a cross-linked structure, some- 
times called a network. 

Bayer also teaches that ether linkages — and here we 
have polyether polyols — that ether linkages in the back- 
bone do not interfere with a reaction with polyisocyanates. 

Bayer teaches the practicability of the use of an excess 
of polyisocyanate. 

Now the Hill patent also, that is No. 2,726,219, that 
has a date as prior art of August 24, 1951, the date 
under which the application for it was filed in the Patent 
Office. 


44a 


Opening by Mr. Kelton 

(13) It disclosese reacting polypropylene glycol with a 
dihydroxy alcohol and with polyisocyanates. So really 
so far as ITeiss is concerned all that Hill doesn’t have 
is the use of a trihydroxy alcohol and it’s our position 
that that is clear, the practicability of that when you 
want a reticulated structure is perfectly clear from the 
teaching of Bayer which was — the Bayer article I might 
say, in my view, was a milestone. And Hill clearly 
teaches the use of excess isocyanate which is a feature 
of the Heiss claims. 

I would like to just touch briefly on one point. Jef- 
ferson in its brief argues the presumption of validity 
from the issuance of the patent. I Avould point out 
merely that tliis is a rebuttable presumption and that 
the circumstances here clearly rebut any weight being 
given to that presumption. I think the general thrust 
of the modern law is that the presumption of validity 
has substantially no weight. That instead it’s a state- 
ment that it’s the infringer’s burden to show invalidity. 
It places the burden just as it’s the plaintiff’s burden 
or the patentee’s Inirden to show infringement. 

(14) 1 think that is what it amounts to. 

Noav, as to the Price matter, I have already spoken 
to your Honor about it. As tu Price, T would just like 
to say one thing: 

In the Jefferson brief, it is suggested that the exam- 
iner considered the testimony in the interference. 

I Avould say that in our vieAV he did not and could not, 
particularly because of rules of practice of the Patent 
Office Nos. 106 and 107, and these set forth what may be 
cited as references and the only thing, in addition to the 
patents and printed publications, is personal knoAvledge 
of the examiner. In that case he must specify indeed 
what personal knoAvledge he had and the testimony of 
others as to events in the interference and certainly don’t 
come within the Imowledge of the examiner. 
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We contend that there is double patenting of Heiss over 
Windemnth. Mobay, we contend, was a common assignee 
of both and imder the modern law, the later issued patent, 
the Heiss patent is involved. We treat this and cite 
cases on page 25 of our brief. 

Now, as another defense we contend the contractual 
relationship between Mobay and Jefferson with regard 
to the enforcement of this Heiss patent was tainted and 
against public policy. The situation, briefly, is (15) that 
]\Iobay, as former owner of the Heiss patent, tried to 
license it and Avas unsuccessful ; nobody would take it. 
Mobay felt for practical reasons, their business, that 
they didn’t want to enforce it and so they transferred it 
to Jefferson, but it is the conditions under which it was 
transferred that also become very important. 

In the contract it was xa'ovided that Mobay not only 
share its recovery to the extent of 40 per cent, but that 
Jefferson must, in order to prevent losing its entire pur- 
chase price and within two years, must license only pol- 
yol i^rodueers or sue foam manufacturers. That is how 
General came to be sued on the last day of the two years 
in Chicago. That suit, we contended, there was no proper 
venue of General there and, finally, before that motion 
was heard, Jefferson stipulated with us a dismissal. 

Now, I think all these factors in this setup between 
Mobay and Jefferson make the agreement litigious, co- 
ercive and against public policy. 

I might say Jefferson in their brief ijointed to a liti- 
gation, which they had with Mobay, which I would sub- 
mit to your Honor has nothing to do with this defense. 
They take the position that they have an airtight deal 
which can’t be attacked. As I understand it, the Jeffer- 
son-Mobay litigation was, Mobay asserted that the (16) 
dismissal of the Chicago case was a breach of the contract 
and the Avhole thing was forfeited and that was fought 
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out in Delaware. That is an interpretation of the con- 
tract and nothing to do with public policy. 

At any rate, your Honor, that is a summaiy of most 
of our defenses and there I will stop. If your Honor 
has any questions, I would be glad to answer them. 

I think if there are technical questions they might 
better be answered with one with more expertise than 
I have. 

The Court: I will save them until then. 

Thank you very much. 

Mr, Sweeney; If it please the Court, I would like to 
withhold niA,^ remarks until after the plaintiff’s case. 


(19) HERMAN FRANCIS MARK, called as a witness 
by the plaintiff, being first duly sworn, testified as fol- 
lows : 

Direct Examinatiov hy Mr. Kelton: 

Q. Dr. Mark, Avould you state your name and residence? 
A. My name is Herman Francis Mark. I live at 325 
Ocean Avenue, Brooklyn, New York. 

Q. Would you state your education and positions held? 

Mr. Sweeney: Your Honor, defendant stipulates 
that Dr, Mark is qualified. 

The Court: All right. 

Mr. Kelton: I appreciate that, Mr. Sweeney, but 
I would say Dr. Mark is eminently qualified and 
I think it would be illustrative if we at least had 
his education and the positions held. 

Mr. Sweeney: I did this only in view of his 
Honor has indicated that he wants us to stay within 
the time limit and I am trying to do it. 

The Court: You may proceed. 
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Q. Go ahead, Dr. Mark. A. I obtained my Ph.D. in 
1921 at the University in Vienna; moved to Berlin where 
I worked for six years as a research associate at a re- 
search institute. 

(20) Then T went to industry for five years, to the I. G. 
Farben, where T worked mainly on polymeric materials. 

T went hack to Vienna as a professor at the Uni- 
versity where T continued to study various types of poly- 
mers. 

When Hitler invaded Austria in 1938, I immigrated to 
Canada where T was three years research manager of a 
paper company. 

In 1940, I followed a call as a professor to the Poly- 
technic Institute of Brooklyn where I have been since 
then. 

In 1905, I was emerited and I am now Dean Emeritus 
of the Polytechnic Institute of Brooklyn. 

Q. Dr. Mark, have you prepared a brief resume of 
your education and positions held, including some of youi- 
editorships 1 A. Yes, I have. 

Q. Is this it? A. This is it, yes. 

Mr. Kelton: I offer in evidence as Plaintiff’s 
Exhibit 3-A, a paper entitled, “Resume, Herman 
Francis Mark.” 

Mr. R'weeney: Is this the one that was supplied 
to US'? 

Mr. Blecker; Yes. 

(21) Mr. Sweeney: I have no objection. 

The Court: It will be received. 

Mr. Sweeney : I would say this is not a complete 
list of all of his publications. 

Mr. Kelton: It is not. 

(Plaintiff’s Exhibit 3-A received in evidence.) 
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By Mr. Kelton: 

Q. Now, Dr. Mark, do you have any publications'? A. 
Yes. 

Q. About how many? A. In the last fifty years, I have 
published something like 500 papers. Of course, not 
alone, but with a rather large number of collaborators 
and about two-thirds of them had to do with polymeric ma- 
terials of various kinds. 

Q. Have you prepared a selection of publications for 
purposes of this ease? A. Yes, \ have prepared a se- 
lection of those publications which have some contact with 
the subject matter of this ease. 

Q. Dr. Mark, T show you a paper, A. This is it. 

]\[r. Kelton: 1 oft'er in evidence a paper entitled, 
“Herman Francis Mark-Publications,” as Plaintiff’s 
ICxhihit 3-B. 

The Court: No objection? 

('12) Mr. Sweeney: No objection, your Honor. I be- 
lieve I have already seen it. That is the one that 
was given to me. 

The Court: Mr. Kelton? 

Mr. Sweeney: That was the one given to me 
earlier? 

Mr. Blecker: Yes, it was. 

Mr. Sweeney: No objection. 

(Plaintiff’s Exhibit ,3-B received in evidence.) 

By Mr. Kelton: 

Q. Dr. Mark, have you received lionorary degrees? A. 
Yes, again in the last fifty years during my 'work in vari- 
ous institutions with a large number of collaborators, 
I was privileged to receive a number of honorary degrees 
of universities in this country, in Europe. 

Q. Can you tell me whether or not you have had any 
honorary memberships? A. Yes, I am an honorary mem- 
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ber of a number of scientific societies and academies, 
again in this country and in Eui'ope and India. 

Q. Can you tell me whether you have received any 
medals or awards'? A. Yes, also. 

Q. Dr. ]\Iark, T show you a paper and ask you if that is 

(23) a list which was prepared by you. A. Yes, it is. 

Q. It sets forth the honorary positions and member- 
ships, academies, medals and awards? A. It does. 

Mr. Kelton: 1 offer in evidence as Plain titf’s 
Exhibit 3-C, the document which has jiist been iden- 
tified. 

Mr. 8'weeney: No objection. 

The Court : It will be received. 

(Plaintiff’s Exhibit 3-C received in ev’idence.) 

By Mr. Kelton ; 

Q. Di'. Mark, 1 understand you Iiave been to China 
recently. 

Can you tell me what was the occasion! A. Yes. I 
have received an invitation by the Chinese Academy of 
Sciences to visit a number of their research laboratories 
in the field of polymeric materials and I was there for 
three weeks in June and July. 

Q. Have you received any other such invitations? A. 
Not from China. I am going to the Soviet Union in 
February on a similar invitation by the Academy of the 
Soviet Union of whicli T am a member also, in order to 
exchange opinions in tlm field of polymeric materials. 

Q. Dr. Mark, are you familiar with the Heiss patent, 

(24) Plaintiff’s Exhibit 1? A. Yes. 

Q. Can you tell me to what field of chemistry does that 
relate? A. The Heiss patent teaches the production of 
polyurethanes. 

Q. That is to say, or do I understand yon to say 
that it is polyurethane chemistry? A, Yes. 
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Q. Now, can you tell me what are the building blocks, 
if any, in polyurethane chemistry? A. Polyurethanes are 
produced when polyols and polyisoeyanates are allowed 
to react with each other. 

Q. The two components are, as I understand you, the 
polyol and the polyisocyanate? A. Yes. 

Q. Doctor, have you caused charts to be jjrepared to aid 
in illustrating, or if you think it is desirable, the chem- 
istry which may be involved in this action? A. Yes. I 
have prepared a series of charts in the hope and with 
the intention to illustrate the various steps of the re- 
action lietweeTi polyols and polyisoeyanates and in the 
hoiie that it will accelerate the explanation of these 
reactions. 

(25) Q. flight T ask you, then, if you would explain 
to the Court, polyols and polyisoeyanates as a beginning? 
A. Yes. Could we have Chart A. 

We are dealing in this discussion with organic com- 
pounds. Organic compounds are essentially built up by 
the elements of carbon, which is tetravalent, by the ele- 
ment of oxygen, 'which is divalent; the element of hydro- 
gen, which is monovalent, and later on we will also have 
to add nitrogen, which is trivalent. 

8o, in order to repeat, the first line shows carbon — 

Mr. Kelton: Might T interrupt, Doctor, just a mo- 
ment. 

The Witness : Please. 

The Court: T think it would help if we marked 
for identification at this time as Plaintiff’s Exhibit 
4-A through 4-L — 

Mr. Sweeney: Your Honor, may T reserve my 
objection. 

Mr. Kelton: Yes, I am just marking them for 
identification. 

The Court: He is marking them for identification 
at this point. 
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Mr. Sweeney: Yes, yonr Honor. 

(26) Mr. Kelton: As Plaintiff’s Exhibit 4-A through 
4:-L, the series of charts to which — or copies of 
the series of charts to which Dr. Mark has re- 
ferred. 

I might say that we have 4-A through 4-L, A 
being the first page and succeeding on through L. 
They are stapled together on a letter sized dupli- 
cation. 

I would ask tliat this be marked for identifica- 
tion as 4-A through 4-L. 

(Plaintiff’s Exhibit 4-A through 4-L marked for 
identification.) 

Mr. Kelton: If your Honor please, we have a 
copy, which is stapled together, and each one is 
marked in pencil at the bottom of the page. 

The Court : Thank you. 

By Mr. Kelton: 

Q. Sorry to interrupt you. Dr. Mark, but I thought 
we had better get that exhibit identified. A. That’s 
perfectly all right. 

Q. Go ahead. Yoxi can pick up wherever you want. A. 
The combination of hydrogen and oxygen leads to a group 
known as the hydroxyl group. 

Its appearance in a larger molecule, when it is affixed 
somewhere to a larger molecule, then the suffix “ol” is 
added to the name of that molecule, and that is (27) 
the reason why we will meet and hear the words “polyol,” 
“glycol,” and others so often. 

The importance of this group is that the hydrogen, 
which is here at the chart in red color (indicating), is a 
so-called active or reactive hydrogen which particularly 
reacts smoothly with the other component of the urethanes 
or polyurethanes, namely, with the isocyanate group, 
which we will discuss a little bit later. 


/ 
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On all those charts whenever a hydrogen is capable 
of reacting with an isocyanate group, it will appear in 
red color. 

Now, the simplest compound between oxygen and hy- 
drogen, of course, is water. As" one can see, it has two 
active hydrogens and, in fact, it reacts very vigorously 
with isocyanates. 

Of course, we are interested in the organic compounds 
which contain a hydroxyl group and the first of them 
is just the simple alcohol. It appears in the patent in 
column 1, line 61. 

To every compound which appears in all those charts, 
there is a place where it appears in the patent. So this 
is column 1, line 61. In other words, it is one of the ols 
which are listed in the Heiss patent. 

One can see that this has only one active hydrogen 
(28) and, therefore, it i.s called a monofunctional cora- 
limmd. 

The next compound here is just another — the addition 
of another active hydrogen, another hydroxyl group, to 
the same backbone and Ave arrive now to a diol, Avhich 
is called ethylene glycol. It appears in the patent in 
column 1, line 67, as another possible candidate for the 
7'paction Avith isocyanates. 

In this case, of course, Ave have tAvo hydroxyl groups 
attached to a skeleton or backbone, Avhich is laiOAvn as 
ethylene. So, therefore, this material is called glycol or 
better ethylene glycol. It has Iavo active hydrogens and 
it is di functional. 

The patent also discloses a little bit more complicated 
nls. triols, for instance, and on Chart C, in the upper 
])ai’t of Chart C, there is a \"ery simple triol. It is noth- 
ing but the Avell-knoAvn glycerol and it has, of course, 
three actiA^e hydrogens and, therefore, it is a trifimc- 
tional compound. 

In the patent, voai will find it in Column 2 in line. 
If). 
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I may add here that the word “glycerine” is actually 
used in the patent instead of glycerol. That comes from 
a German version of the name of this compound so it is 
the same material. 

(29) The patent even goes one step further and discloses 
in column 2, lino 28, tetrafunctional ol, a tetrol, the name 
of which is pentaerythritol. Tt has four activu hydrogens 
arid is tetrafunctional. 

Bo, we have here a fii'st glimpse at the irolyols. Every 
ol, which has more than two hydro.Kyl groups and as .a 
eonsetiuenee more than two active hydrogens, is called 
a polyol. 

Poly is a Greek word and means nothing but many. 
It is just many. 

So ethylene glycol is a polyol, glycerine is a polyol and 
this ])entaerythritol is a ])olyol. It is a generic term 
for tliese compounds. 

These* are* very sinpile oiu's and a little bit later, we 
Avill have to coim* back to this same disclosure here be- 
cause* the pate'ut I'amiliarizes us with much more com- 
plicated and, in fact, much more important polyols, but 
1 would like for a me)me*nt now to go to the other integral 
emmpement, namely, to the isocyanate — and if T could 
have Chart J? 

There one finds in the fii'st line, the title of this chart, 
“Formation of a Prethane Linkage.” Now we are where 
we* want to be at the end, namely, at polyurethanes. 

.In brackets, there* is a cajhtal P because in the lower 
part of the chart fe)]* brevity and simplicity, we vdll (30) 
replace the urethane linkage just bv the letter capital 
P. 

What happens if an isocyanate group which is depicted 
here in the second line of Chart J, if this group reacts 
Avith a hydroxyl group, then what happens is that the 
hydrogen of the hydroxyl grouj) migrates over here to 
the oxygen, in other Avords, this oxygen has a higher 
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affinity for the hydrogen than this oxygen, and it gets 
this combination in which a new bond, this bond here 
(indicating), has been established between the two mole- 
cules which have been separted before, so a condensate 
is formed. Two individual separate molecules have now 
combined with each other. 

The patent mentions very many isocyanates. The 
patent mentions very many ols and, therefore, I have here 
left or in the form of four little dots indicated that there 
is another skeleton, there is a carrier, there is an inert 
part of the molecule which carries this reactive group. 

There we get a urethane linkage. 

Now, this happens, for instance, if we have here ethyl 
alcohol. In the patent, you will find the reference to the 
reaction of an isocyanate and a hydroxyl grou]) in column 
1. line 51 and in column 2, line. 44. 

The urethane linkage, you will find, or the word “ure- 
thane, you wdll find in the title of the patent and (31) 
also in column 1, line 28. 

Now, that happens if a monoisocyanate and a mono- 
hydroxyl carrying molecule are allowed to react with each 
other. Nach of them has only one arm outstretched and 
if they grab each other, one gets a pair and that is the 
end of it: but if one instead uses a diol of the type which 
has been already discussed, such as diethylene glycol, 
and a diisocyanate, in other Avords, a molecule which has 
two isocyanat(> groups and a molecule Avhich has tAvo 
hydroxyl grou])s in this foi'inula here, the hydrogen, 
Avhich is attached to the nitrogen after the reaction, 
Avas attached to this oxygen before the reaction and when 
the glycol and the diisocyanate reacted Avith each other, 
a bond Avas formed here and “here” means between the 
CO group and the oxygen atom and the resulting adduct 
has noAv again tAvo functional groups, on one side an 
isocyanate group and on the other side a hydroxyl group. 
They are left over. 
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When, we go to the abbreviation here where, we ab- 
breviate this little bit clumsy group with U, we arrive 
at an adduct of the diisocyanate. 

AVhat wo do now is we operate witli materials which 
have two outstretched arms and can grab each other. 
Ill this case, a chain forms. The reaction is not over 
after one interaction, but there is always reactivity left 
and the (32) reaction can go on. 

What eventually results, if there are enough molecules 
of this type in a vessel, and, of couj-se, there are always 
very many molecules available, a polyurethane is pro- 
duced; a polyuretliane which consists of the backbone 
of the diisocyanate, the urethane bond, the backbone of 
the glycol and other urethane bonds all along the chain. 

Then we are now here (indicating) at the word “poly- 
urethane” which appears in the title of the patent. 

The word “diisocyanate" which is the word which 
teaches us in the patent to use a difunctional isocyanate 
can be found in column 2, line 51. 

We will remember that the patentee, Mr. Heiss, also 
discloses triols, the glycerol which we had in column 2, 
line 19, and which we have in Chart C on the top. 

If such a material which has tln-ee active hydrogen.'? 
is reacted with a diisocyanate out of every active hy- 
di'ogen, a chain grows and Chart K shows what happens 
in this case. 

This chart illustrates the formation of branched poly- 
Tirethane chains from trifunctional polyols. 

The trifunctional polyol in this specific case is glycerol 
and we react it with a certain diisocyanate of which we 
have not in detail disclosed the backbone, because it 
doesn’t make any difference in terms as to whether or not 
(33) the reaction occurs. 

Then, of coarse, out of each of these reactive hy- 
drogens, a chain groAvs and since there are more tri- 
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liydroxy eompounds, more triols in the mixture, eventually 
one arrives at a polyurethane network. 

As long as there are two outstretched arms, one al- 
ways gets chains, if T would have another arm to con- 
nect with another chain, then one eventually would get 
a network. 

That is the importance of the use of a triol or a tetrol 
which will become evident as we go through the rest of 
the patent. 

Rummarizing, we can say that we have now attempted 
to illustrate in the case of simple polyols of a glycol, 
glyceroh pentaerthritol, their reaction with diisocyanates. 

But the di.sclosure teaches many other polyols. There 
exists a very large numlier of polyols, all of which react 
Avith isocyanates or witli polyisocyanates, and all of which 
are commercially available and of considerable importance. 

Maybe T should start the discussion and illustration of 
tliese more com])licated polyols by referring to column 
1 . line 66. 

Tn this line, it is said that alkylene oxide condensates 
of hydroxyl compounds, of these hydroxyl compounds, will 
form a number of polyols. Tn Chart B, T have attempted 
(34) to illustrate this. 

The first question i«. what is an alkvlene oxide? 

' TIM 

TVell, it will be reinembi'red that this group -C-C- 

MTl 

in the first liiu> of Chart B, is the ethylene group. We. 
haA'e this ethylene group already in Chart A at the, 
bottom. 

Therefore, we have here the same ethylene and glycol 
Avhich we have at Chart A at the bottom and which the 
patent mentions in column 1, line, 67, and which has, of 
course, two reactive hydrogens, two hydroxyl groups. 

Now, in some way it is possible to remove water from 
this difnnctional molecule and to arrive at a new com- 
pound. 
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The compound, which has a ring, it has a ring of 
three atoms, h^^o carbon atoms and one oxygen atom, 
and you can spe that the backbone is ethylene and since 
oxygen is here combined with it, this material is called 
ethylene oxide. TOthyleue oxide is an alkyleue oxide 
because ethylene is an alkylene residue. 

Now we go to the next alcohol in the series of alco- 
hols, the propyl alcohol. The propyl alcohol is men- 
tioned in the patent, column 1, line 66, right next to the 
ethyl alcohol. 

Now we can see that the propyl alcohol and the ethyl 
alcohol in the next-to-the-last line of Chart A are (35) 
very closely connected. 

If r add to the ethyl alcohol on<' CB’.. group, then 
one gets the propyl alcohol and if one adds another one, 
one gets a still heavier alcohol and, in fact, in the 
patent in column 1, line 60. several of these alcohols are 
enumerated; compounds of this Mnd which are very 
closely related to each other and only distinguished by 
one CHa group are called homologs. 

This word will be used later, so that propyl alcohol 
is a homolog of ethyl alcohol and fittingly in the dis- 
closxire, it is actually mentioned directly next to ethyl 
alcohol. 

We can do to propyl alcohol the same thing what Chart 
A, the last line, illustrates for ethyl alcohol, namely, it 
may have two hydroxyl groups and then, of course, it 
is a diol and it is a difnnctional material and this back- 
bone is propylene instead of ethylene so that this ma- 
terial is called propylene glycol and, of course, it is also 
mentioned in the patent right next to the ethylene glycol 
in column 1, line 67. 

>So it is clear that ethylene glycol and propylene glycol 
are homologs. 

One can do to propylene glycol the same thing what 
we have illustrated up here \sutb ethylene glycol, namely. 
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(36) one can close this ring by removing water and then, 
of course, one arrives at another alkylene oxide where 
now the backbone is not ethylene hut propylene and 
this is, therefore, called propylene oxide. 

So ethylene oxide and propylene oxide are liomologs. 

I may say briefly that actually the commercial produc- 
tion of the ethylene oxide and propylene oxide does not 
go by removing water from the glycol but by some other 
way. 

This is just not to create the imiiression that this is 
achially the commercial way in which these two alkylene 
oxides are made. 

So that we have, so to speak, a new ingredient now, 
the alkylene oxides. The.se alkylene oxides, of course, 
can now be reacted with what we know already, namely, 
with the glycols and w(‘ go back to Chart C, the lower 
])art of Chart C. 

There is illustrated tlie reaction of ethylene glycol on 
the left side. Here we have the ethylene glycol and this 
is now reacted with ethylene oxide. One ethylene glycol 
and one ethylene oxide, that is. 

Again, what hapi)ens is that the hydrogen moves over 
her(' and this adduct is formed. 

(37) Of course, it still lias two reactive hydrogens be- 
cause one is left on this aide and the other one is newly 
ci'eated over here and now the two molecules which 
originally had been separated from each other are com- 
bined by an oxygen atom, the oxygen atom being di- 
functional, the two outstretched arms, and can grab one 
of these residues with one arm and the other Avith the. 
other arm and one gets a chain. 

The bonds of this ty])e are called ether bonds and 
Ave Avill have much to do AAuth polyethers. 

Bo, polyethers are, for instance, obtained by the re- 
action of polyols in this specific case of a glycol with 
an alkylene oxide. 


7 
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You will find this reaction, actually the result of this 
reaction, in column 2, line 1, where we have the word 
“diethylene glycol.” 

We have two ethylene residues and we have two hy- 
droxyl groups so this is the diethylene glycol. 

The patent tells us, one can also go further, one can 
make the tri ethylene glycol in the same line. I think 
we can go further than that and in Chart D is illustrated 
what the patent teaches us. 

Tn column 2, line 2, it is noted. There, the patent 
uses the word “polyethylene glycols” and Chart D (38) 
illustrates how they are made. 

One starts here with an ethylene glycol and then al- 
lows it to react not wnth one ethylene oxide but with more 
than on(‘ ethylene oxide and then first one ethylene oxuh' 
adds, another hydroxide group forms and it continues and 
w(' get a linear chain of polyethylene oxide or polyethyl- 
ene glycol. 

AY(‘ can call that a polyethylene oxide because of the 
eth('r bonds and we can also call it a polyethylene glycol 
because of the end groups. 

You will find in the literature both names used. Since 
Ave are interi'sted. and also since the patent is partic- 
ularly interested in the reaction of the end groups, we 
will usually find the Avor<l “polyethylene glycol.” Tn fact, 
in column 2, line 2, this expression is used. 

Then, evidently, what one can do Avith ethylene oxide, 
one can do Avith propylene oxide Avhich the patent dis- 
closes. That is in terms of column 2, line 4, where it 
talks about polypropylene glycol. 

Tf Ave can have a look at Chart Til. Chart E illustrates 
the preparation not of a polyethylene glycol but of a 
polypropylene glycol and it starts in the first line Avith 
a propylene glycol, Avith a monopropylene glycol, a small 
molecule Avhich appears in the patent in column 1, line 61, 
(39) reacts it Avith propylene oxide and then one obtains 
the dipropylene glycol. 
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Again, the hydrogen migrates over here and we get 
an ether bond so the dipropylene glycol is an ether pol- 
yol. The dipropylene glycol is mentioned in the patent 
in column 2, line 3, 

Just as before with the ethylene oxide, one can do the 
same thing here with propylene oxide, namely, using 
more than one molecule, and one arrives in this manner 
to a polypropylene oxide or polypropylene glycol, which 
Lut; patent mentions in column 2, line 4. 

Those are all linear condensates of alkylene oxides with 
glycols. They must be linear because a glycol has only 
two liydroxyl groups and, therefore, all we can get are 
chains. 

In one ease we have polyethylene chains and in the 
other case, we have polypropylene chains. 

But, of course, the patent has told us before that one 
cannot only use difunctional alcohols but also trifunctional, 
that is the glycerol which appears in column 2, line 2, on 
— or rather line 19. I’m sorry. 

And the' next chart, namely, tin.' Chart 0, shows what 
happens if one allows glycerol to react with ethyl- 
ene oxide because glycerol has three hydroxyl groups in 
three directions, addition of ethylene oxide takes place, 
to the (40) left, to the right, by these two hydroxyl 
groups, and on top or vertically by the third hydroxyl 
group. 

The bonds between the individual ethylene oxides are 
all ether bonds, indicated here by these red arrows, and 
at the extremity of each chain, there is a reactive hy- 
di'ogen and I just see that an error was made here, when 
this chart was drawn, because, evidently, this hydrogen on 
top here being connected with oxygen is a reactive hy- 
drogen. This is a hydroxyl group. 

So maybe the record should show that a correction 
was made here and that this black H was converted into 
a red H. We get a trifunctional polyethylene oxide or 
polyethylene glycol. 
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Again, this is mentioned in line 20 and 21 of column 
2, where it is said that alkylene oxide condensate of 
glycerine — this is an alkylene oxide condensate of gly- 
cerine, it is the material which is mentioned here in 
column 2, line 20 and 21. 

For the brevity of eventual later discussions, the form- 
ula has been just rewritten and instead of putting in all 
of this somewhat bulky CHa groups, I have here put in 
ET for ethylene and GL for glycerol. But it is the same 
formula only in a soincAvhat abbreviated form. 

The same thing, of course, can be done with (41) propy- 
lene. oxide which is the other alkylene oxide which is dis- 
cussed here and Chart H shows what happens. 

We have here the glycerol trifunctional, so Ave get 
three chains growing out with ether bonds and with three 
functidnal hydroxyl groui^s, a branched polypropylene 
glycol, Avhieh is also a polyether polyol and in this case, 
a trifunctional polyether polyol. 

This is a very important clas.s of polyols which the 
Heiss patent discloses here in terms of possible candi- 
dates for the reaction with isocyanates. 

Tlu'y are generic terms, all polyether polyols, poly- 
ether because the lionds between the individual building 
stones are ether bonds, and ])olyols because they have two 
or more^te:rminal hydroxyl groups. 

Unfortunately, they are not the only polyols which 
can be used in order to build up polyurethanes. 

There is another big class of them where an entirely 
different reaction is used in order to build up the long 
chains but where the functionality has exactly the same 
consecpiences as it had before. 

These materials, of course, are also disclosed in the 
patent and they come about by the reaction of some- 
thing which we haven’t had until now. by the reaction 
of an acid and alcohol. 
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(42) The acid is mentioned in the patent, column 2, line 

9, and now we go to the last chart, to the Chart I, and 
this chart here illustrates the reaction of alcohol. We 
know already ethyl alcohol without acid, but we haven’t 
had an acid yet in these charts. 

An acid is a compound which does not only contain 
a hydroxyl group but also a CO group, so characteristic- 
ally for an acid is a CO group here. 

If one removes water from a monofunctional alcohol 
and a monofunctional acid, tins acid happens to be just 
acetic acid, a standard acid used in making vinegar. Then 
one gets an adduct. 

Here is the alcohol component and here is the acid 
component and the water is eliminated. 

This group here, the OCO group is called the ester 
group. In other words, we can build up the polyols 
either with the aid of ether' bonds or witli the aid of 
ester bonds, two big groups of polyols exist polyether 
polyols and polyester polyols. 

The backbone is different. The I'eactivity of the end 
grorrps is the same. 

All the jrrineiples of linearity and cross-linking which 
hold for the polyether polyols also hold for the polyester 
polyols. 

(42a) The next step, of course, is now to use a difunc- 
tional alcohol and a difunctional acid and then we get 
a long chain whei'e we have alternated the alcohol and 
the acid where ester bonds are involved but where, again, 
of course, two terminal hydro .vyl groups are left. 

(43) Now in the patent the ester polyols are also, of 
course, disclosed and specifically in Column 2. line 8 and 
in Column 2, line 8 to 10. Then it says in Column 2, 
line 8 to 10, an ester prepared from one mole of a di- 
basic acid, that is this acid here, and two moles of a 
glycol forms a polyester. 

The word polyester appears in Column 2, line 9 and 

10 . 
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Those are the substantially or all the important poly- 
ols in terms of their structure and in terms of their 
preparation. Of course, what one can also do with poly- 
ester polyols which I haven’t actually written down in 
order not to make this discussion too long-winded, if 
you use a trifunctional alcohol one does not get a linear 
polyester hut one gets a branched polyester and even- 
tually a cross-linked polyester, just exactly in the same 
manner in which one gets it vdth the aid of alkylene 
oxides. 

Tf one attempts briefly to summarize the teaching of 
tlu' patents starting with Column 1, line 57 and ending 
in Column 2, line 33, this teaching is devoted entirely 
to the enumeration of a large number of polyols. All 
of them have reactive hydrogens either at two or three, 
or four ends but they do have different backbones. 

The patent teaches us that they are all suitable (44) 
because in line 5R it says “All as illustrative examples 
of suitable hydroxy compounds”. So they are all suitable, 
They all react with isocyanate groups, polyester or poly- 
ether and those with propylene oxides and ethylene ox- 
ides. 

The patent now continues in Column 2. line 33 to dis- 
cuss a group of substances which are called thioure- 
thanes. T don’t think it is worthwhile to discuss them 
in detail. They are actually never practically used. 

Howevei-, then follows an important teaching starting 
in Column 2, line 44 and ending in Column 3, line 9. 
This is Information on the isocyanates whicli can he or 
may be used. That is what the first sentence says: 

“Illustrative examples of suitable isocyanates which 
may be employed” and then again there is a large number 
of different isocyanates, mono, di, triisocyanates enum- 
erated. Fortunately, only two of them are truly import- 
ant for the purpose of our discussions and they are shoAvn 
in Chart L. 


\ i 
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First of all in a diisocyanate we want to see two 
isocyanate groups and here they are and then there is 
a backbone, a core or a skeleton Avhich holds those two 
isocyanate groups which is of a somewhat complicated 

(45) character. It really doesn’t matter very much what 
it is. Chemically, if needed later, I think all witnesses 
will be easily capable of disclosing details but it really 
doesn’t matter. It is a commercially important diisocyan- 
ate and it is disclosed in the patent, Column 3, line I 
under the long-winded chemical name which is always 
abbreA’iated as MDT. 

So this is MDl, diisocyanate, ddn* other important 
diisocyanate is shown underneath on Chart L and is 
immtioned in th(‘ patent in Column 2, line 68 and 69. 

We want to ha\'e two isocyanate gi'oups which we 
have and one can see this is now another skeleton or 
core but the reacti\'ity of these two groups is sub- 
stantially the same as the reacti\’ity of those two. So 
for the building up of polyurethanes this material ab- 
breviated called TDT is a useful as MDT. 

As r said it already, it is mentioned in Column 2, 
line 68 and 69. 

I think that concludes the enumeration of the two in- 
tegral com])om‘nts of a polyurethane, namely of the i)oly- 
ols and of the polyisocyanates as far as they are di.sclosed 
in the Heiss patent. 

Q. Dr. Mark, in your discussion you used many times 
the term functionality in terms of being monofunctional, 

(46) difunctional, trifunctional or tetrafunctional. 

Could you .I'ust simply e.vplain what you mean by func- 
tionality? A. Well, functionality refers to the active or 
functional groups. We are dealing here Avith two types, 
with the hydroxyl groups and with the isocyanate group. 
If a molecule carries two of those groups it is difunctional. 
If a molecule carries three it is trifunctional and if a mole- 
cule carries four, it’s tetrafunctional and so on. Ro it’s 


/ 
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really the number of reactive or functional groups wliicli 
one molecule still has at its disposal for further re- 
activity. 

Q. Doctoi', in discussing Chart H, you indicated that 
CL stood for glycerol, T think. A. Yes. 

Q. Do you mean glycerol as it is with three terminal 
hydroxyl gi-oups or do yoxi mean as the glycerol back- 
bone'? A. It stands for the glycerol backbone, for the 
glycerol rt'sidue. 

Q. In the same chaid you have' used PR to mean ])ropy- 
lene? xV. Yes. 

Q. What do you nu'an that to refer to? A. This is the 
Xxropylene residue. 

(47) Q. Tn other xvords, the propylene backbone, would 
that be correct to say? A. Yes, sir. 

Q. And in some cases you have used LT foi' ethylene? 
A. And this, of course, also is the (‘thvlene backbone 

CJL. 

Q. With regal’d to the lleiss patent as to which you 
have ('xplained th<‘ clu'inical terms, let me ask you a' 
couple of (iue.stions. 

Dr. Mark, what does the patent teach as to the suit- 
ability of polyesters, polyethers as the polyol component? 
A. The jiatent ti'aclies as 1 have already mentioned, that 
all the materials which are mentioned as illustrative ex- 
amples of suitable hydroxy compounds from Column 1, 
line 57 to (.^olumn 2, line 3,S all are suitable. 

Q. I am son')’, T guess T didn’t quite realise' that when 
yon testified — A. T xnay have mentioned it a little bit 
too fast. 

Q. Let me ask you, along this line, what does the patent 
teach as to suitability of diols, triols or tetrols as a 
polyol ? 

IMr. Sweeney: T think that in expert situations 
h'ading cpxestions are helpful but T ask that they 
he kept (48) to a minimum. That is pretty lead- 
ing. 
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The Court: All right. 

Mr. Tvelton : I fail to see wherein that is. 

The Court: I don’t think that Dr. Mark had 
understood that you had asked him a question. 

Q. Did you understand the (luestion, Doctor! A. Yes, 
1 understood the question. T was just aware of the fact 
there was an objection. 

Q. Does the patent teach anything as to the suitability 
of diols, triols and tetrols as the polyol component? 
A. The patent teaches that they are all suitable. 

Q. Does the patent have any teaching with regard 
to the ratios of isocyanate and polyols? 

Tlie Court: 1 am ha\-ing difficulty hearing now, 
Mr. Kelton, and T am sure Mr. Sweeney is. 

Mr. Kelton: T will repeat it. your Honor. 

Q. Does the patent have any teaching with regard 
to the ratios of isocyanates, on the one hand, and poly- 
ols, on the other? A. Oh, yes. 1 may have created a mis- 
understanding as if the teaching of the patent would be 
only restricted to the polyols and to the polyisocyanates; 
the teaching goes on. 

(49) The next question is in what ratios should one use 
these components, whatever they are. This is specifically 
disclosed in Column .S, liiu' 28 to .55. Tf one reacts, for 
instance, difunctional components with each other, as for 
instance liere in this little string of beads, where we 
could imagine the white beads are a glycol and the blue 
beads are a diisocynate, then it is evident, if I have an 
excess of a diisocyanate of 5 to 4, the end groups will be 
isocyanate groups. 

Tf T have an excess of glycols 5 to 4. then the end 
groups will be the white balls and will be glycols or 
Avould be hydroxyl groups, excuse me, T was wrong, would 
be hydroxyl groups, so the ratio with which the two com- 
ponents are reacted with each other are of importance 
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because they determine what kind of groups we do have 
at the ends of a linear chain or at the ends of the chains 
wMeh form a network. 

Kealizing, of course, this importance, the teaching of 
the patent in the paragraph which starts 3-28 and goes 
to 3-55, teaches that an excess of the isocyanate groups 
should be used in reacting — whenever one reacts a polyol 
Avith an isocyanate, one should see to it that the number 
of isocyanate groups in the reacting system is larger 
than the number of hydroxyl groups. 

(50) There are specific ranges given in the patent, but 
I think the essential thing is that the patent teaches 
an excess of isocyanate groups over hydroxyl groups. 

There is another component, which the patent teaches 
as being used and as belonging to the invention, and that 
is in Column 4, line 1, Avhere it says again: 

“As illnstrati\’e examples of non-reactive organic liquids 
and solids which may be used in the practice of this 
invention . . .” 

and then he enumerates a large number of substances 
of this tyiu'. These materials are also referred in the 
teaching of the patent as plasticizer and the word plastic- 
izer appears, for instance, in Column 3, line 70 and then 
again in Column 4, line 25. 

These plasticizers are characterized as nonreactive or- 
ganic liquids and solids and specifically it is demanded 
that their boiling point.s should be above 200 degrees 
Centigrade and preferably above 250 degrees Centigrade. 

So that wo have at the end of the teaching, before the 
examples are introduced, a disclosure of three components 
of which two are reacted in the presence of the third. 
The two ai’o the polyols and the polyisocyanates and the 
third are the non-reaetive organic liquids or, as (51) it 
is also called, plasticizer. 
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Noav, then, one more point should be mentioned in terms 
of the teaching of the patent up to the point where the 
examples are being enumerated and that is how is the 
reaction brought almut. If one mixes materials of this 
t>'pe, some of them are liquids, some of them are solids, 
at room temperature notliing happens or a little happens 
or in some eases a little happens and in other cases noth- 
ing happens. 

Therefore, in Column 3, line 49, it is disclosed that 
the reaction is achieved by heating. 

In the next line it is disclosed that it also can be ef- 
fected by means of catalysts. Now, catalysts are by defi- 
nition materials which are added in small' quantities to a 
reacting system and accelerate the rate of the reaction 
which is supposed to take place without actually entering 
the reaction themselves. So that if the reaction between 
a polyol and a polyisocyanate and a plasticizer is carried 
out in the ])resence of a catalyst, then wo have actually 
another com])onent. So, these are substantially the teach- 
ings of the patent up to the beginning of the examples. 

Q. To go back to this diol, triol, tetrol matter for .-just 
a minute, Dr. Mark — (52) X. Yes, sure. 

Q. Can you tell me Avhether or not the patent indi- 
cates any' preference of a diol o\-er a triol or vice versa? 
A. No, it doe.sn’t. 

Q. Now we can proceed with the ])atent for a moment. 
Does the patent contain illustrative examples? A. Yes. 

The Court: The question was: 

“Does the patent contain illustrative examples?”, 
Mr. Sweeney'. 

Mr. Kelton: T am sorry, your Honor. 

A. Yes. Actually' the patent starts with the disclosure 
of the examples in Column 4, line 29 up to Column 9, lines 
74. T would submit that for the simplicity of the presenta- 
tion one might group the examples, first, in two and a 
little bit later in three groups. 
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Q. Dr. Mark, I note the i^art they are grouped under 
is “Manufacture of Substantially Bubble Free Gels and 
Resins” as to Example I, and then under Example XXrr 
in Column 9, the heading: “Manufacture of Resinous 
Foams”. A. That is correct. That is a grouping which 
the patentee himself suggests. Twenty-one examples are 
devoted (53) to the preparation of substantially bubble- 
free gels and resins and four to the preparation of foams. 

Q. What does bubble-free mean, as you understand it? 
A. Yes, if one takes the three ingredients of any of the 
first 20 examples or 21 examples and mixes them together 
in a flask, increases the temperature in order to get 
the reaction going, something may be split olf during the 
reaction. There are impurities in the ingredients which 
cause side reactions and the impurities and also at the 
high temperature even split off fragments create bubbles. 
Tliey are gases and as tlie viscosity increases very rap- 
idly during the reaction, the bubbles get trapjDed. At 
the end, when there is a piece of sticky resinous ma- 
terial, rubbery sometimes, sometimes brittle which con- 
tains bul)bles,‘- -and this for many applications is very 
undesirable. Tt is -undesirable for coating and it is par- 
ticularly undesirable £oi'_ an electric insulation. Tt is un- 
desirable for an adhesive and, therefore, the attention of 
tlie patentee is directed — by ‘himself, of course, — to sub- 
stantially bubble-free gels and resins. 

Q. Dr. kfark, could you comment, first of all, on a group 
which T will select of the examples, namelv, Examples 
T through VIIT. / 

(54) Would you discuss those, examples’? A. Yes, as a 
group. 

Examples T through WIT T think can be summarized 
as a group because they use all the same triol, the same 
polyol. 

Tt is a polyol called triethanolamine as can be seen 
in Column 4, line 37 and it is a compound which we 
have not yet encountered. 


70a 


Dr. Herman F. Mark, for Plaintiff, Direct 

(55) Q. Dr. Mark, in Example 3, there is diethanola- 
mine, is there not? A. Yes. 

Q. That 'would be a diol rather than a triol? A. Die- 
thanolamine, the other use tiiethanolamine. 

Q. You go ahead. A. I don’t think it is necessary to go 
to the cliemistry; Avhenever it is needed, we can do that. 
One is a triol and the other is a diol. 

The diethanolamine acts like glycol and the triethanol- 
amine acts like glycerol. 

Then, as far as the other component is concerned, 
namely, the diisocyanate, Examples 1, 2, 3, 4, 5 and 6 and 
S all use ’PDI, that is the material which appears first 
on column 4, line 38, and it is called m-tolylene diisocyan- 
ate. It is the material which Ave have on Chart L ab- 
breviated as TDI. 

In Example 7, the jjatentee uses the other diisocyan- 
ate, namely, IMDl, Just in order to establish Avhether it 
can be used. 

All examples use a non-reactive organic liquid as plasti- 
cizer. 

Example 1, 2 and 3 use a specific material disclosed 
earlier in the patent, avIucIi appears in Exliibit 1 (56) in 
line 39 and is referred to as chlorinated biphenyl. 

It is a Avell-knoAvn commercial compound and contains 
f'hlorine and is an aromatic material used for many pnr- 
])oses. It is a high boiling material. 

In Example 4, another plasticizer is used. It appears 
in column 5, line 1 and 2 under the name chlorinated 
isopropyl hi phenyl. Avhich is Just another high boiling in- 
ert substance. 

Example 5, actually 7 runs Avere made in Example 5, 
each one AAuth a different non-reaetiA'e organic liquid. 

Here in thi.s example in column 5, line 12, these non- 
reactive plasticizers are referred to as solvents, Avhich 
Just means that they do not interfere AAuth the reactions 
they are not supposed to interfere Avith the reaction and, 
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in fact, do not. ddtere are all kinds of ditTerent ma- 
terials. 

Example 6 goes hack to chlorinated biphenyl. 

Example 7, which works mth a different diisocyanate, 
namely, MDT, also uses hixihenyl. 

Example 8 also. 

In other words, summarizing, one might say that two 
different polyols are explored in those examples, namely, 
the diethanolamiTie and the triethanolamine. 

Two differejit diisocyanates are studied and some three 
different — inoi'o than that — oh, quite a few different (57) 
plasticizers are studied because the plasticizers in Ex- 
ample 5, although they are all chlorinated biphenyls, 
contain different amounts of chlorine, so each of these 
ydasticizers is a different chemical compound. 

So there is a \'ery elaborate shidy of this plasticizing 
component carried out in those eight examples. 

Q. In these eight ('xanqdes, are there substantial vari- 
ations in things othei- than the thing that T will call a 
plasticizer or high boiling substance? A. There are dif- 
ferences in the ratio between the two reactive ingredi- 
ents. Tliere are differences in time of the reaction. 

There is not very much difference in the temperature 
which is used, but, in any event, these exauqdes show 
that there was a considerable amount of Avork done in 
order to find out what happens Avith different idasticizers, 
Avith those tAvo ])olyols and Avith those tAvo diisocyanates. 

Q. Noav, T)r. iilark, Avitb regard to Example 5, T think 
you said something to the effect that the high boiling 
li(|uids Avere indicated as solvents. A. Yes. 

Q. And do not enter into the reaction. A. That’s cor- 
rect. 

(58) Q. What kind of a I'oaction were you talking about? 
A. The reaction betAveen the polyol and the diisocyanate. 

Q. You mean the chemical reaction? A. The chemical 
reaction. 



72a 


Dr. Herman F. Marl-, for Plaintiff, Direct 

Q. Would you comment on Example 9, Doctor? A. Ex- 
ample 9 is a different kind of test in that castor oil 
IS used. Castor oil, again without going into the details, 
is a triol. 

In othei woids, castor oil has on itvS backbone three 
reactive hydroxyl groups. They come from glycerol. 
One part of the castor oil is glycerol and the other part 
of castor oil is a long chain acid, which carries these 
luflroxyl groups, so that after the ester between glycerol 
and the acid, one has these three active hydroxyl 'groups, 
but this is a polyestei-, this is not a polyether, so as, for 
exami)le. Examples I to S operate with a polyether polyol, 
Exam])le 9 operates with a polyester polyol. 

It uses TDT, as the otliers. ft uses chlorinated biphenyl, 
as the others. 

The result was a fle.xihle bubble-free resin similar to 
the results of some of the other examjjles. 

^Q. You say castor oil is a polyester polyol? A. Yes. 
(o9) Q. Would it he correct or incorrect to refer to it 
also as a polyester triol? A. Yes. Tn fact, it is specific- 
ally a polyester triol. 

Q. Witli regard to Examples 1 througli 9, can you tell 
me whetlier or not any of these examples involve a con- 
d('nsa',te of prof)ylene oxide and a polyhydrie alcohol hav- 
ing fi-om three to four hydroxyl groups? A. None of them 
does. 

Q. Do any of Examples 1 through 9 involve a conden- 
sate of allrylene oxide and a polyhydrie alcohol having 
three to four hydroxyl groups? A. No. 

Q. Now, can you tell me whether any of the examples 
in what T understand to be the bubble-free group, namely, 
examples 1 through 21, involve a condensate of allcylene 
oxide and a polyhydrie alcohol having three to four hy- 
droxyl groups? A. Yes, of course, all examples from 10 
to 21. 

Q. 10 through 21? A, Yes. 
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Q. What are the illustrations of those examples, 10 
through 21i Would you start with Example 10, please? 
A. Example 10 studies tiie adduct or condensate of a 

(60) certain amount of polypropylene oxide with 1 mol 
of glycerol in its reaction with TDI. 

First propylene oxide and glycerol are reacted with 
eacli other and then TDI is added and reacted in the pres- 
ence of chlorinated biphenyl, about 50 percent by weight. 
One obtains a tough, rubbery and resinous gel. 

This is a j'eaction of an alkylene oxide, glycerol adduct 
which is a triol. Specifically, it is a polypropylene com- 
pound. 

There is an excess of NCT) ovt'r hydroxyl of about 2 to 
1. That is Example 10. 

Should T go on to Example 11 i 

Q. Yes, if you would. Doctor, please. A. Sure. Ex- 
ample 11 reads as follows: 

Meta-tol>'lene (liisocyanate, which is TDI, was reacted 
with the following alkylene oxide condensates of glycer- 
ine. So a mimbe]' of alkylene oxide condensates of glycer- 
ine or glycerol Avc-re prepared first. 

Two of them were prepared with propylene oxide anti 
two of them were [trepared with ethylene oxide. 

T’he difference in each ])air, that is, the two propyhme 
oxide condensates differed in molecular weight from each 
other and the two ethylene oxide condensates differed in 
molecular wt'ight from each other. 

(61) Each of these preparations was reacted with TDI 
in the presence of about 50 percent by weight of plasti- 
cizers. 

So this example evidently wants to establish two things: 

First, if r take either ethylene or propylene oxide for 
itself, is tliere a difference if f use a different molecular 
weight. 
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Hfcontl, if f use comparative molecular weights, is 
there a difference between the use of ethylene oxide and 
propylene oxide? 

So is the propylene oxide condensate of a certain mole- 
cular weig'iit different from the ethylene condensate of 
almiit tlie same molecular weight. 

It is a double-study really. It studies the molecular 
weight on one component and also studies the relative 
merits of two components. 

(fi2) Q. Doctor, when you refer to molecular weights, 
does that liav(‘ any I'elation to the expressions in this 
exam])le 11, I'oi' example, 3.1 mobs of propylene oxide 
with one' mo! of glycerine? A. Yes, and if glycerine has, 
as it lias, three reactive* hydroxyl groups, oxit of each a 
])olyi)ropylene oxide chain grows. 

Tf T have three mols or whatever it is, 3.1 mols as 
compared with 13.2 mols, the molecidar weight of the 
])reparation in tlu* first line is, of course, smaller than 
the molecular weight of the preparation in the second 
line. 

You can see that the ethylene oxide with 12 and 3 mols 
respectively, aims at the same kind of information. 

Q. Can you give us a simple definition of what the tex-m 
“mol” means? A. Tn chemical reactions, molecules react 
vuth each other by numbers. 

Let us say a molecule which carries a hydroxyl gx'oup 
reacts with a molecule which carries an isocyanate group. 

How heavy the backbone is really makes no difference, 
it is a rpiestion of ef|ual numbers and ef|ual numbers are 
equal molecules and equal molecules, equal number of 
molecules is abbreviated by saying equal mols. 

(63) Q. Gro ahead. A. Then the re.snlt of the 2 or 4 
reactions really is then described. 

First, how do the condensates look and T read now 
Example 11, line 26: 
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“The products of these reactions were all clear viscous 
liquids except the solution of adduct prepared from 
3.1 moles of propylene oxide with 1 mol of glycerine, 
Avhich product was a cloudy, viscous liquid.” 

In other words, the polypropylene condensate of the 
lower molecular weight was clouded or cloudier than the 
others. 

Of course, now comes the second step: “On being 
heated to 150 degrees centigrade for 3 hours, 4-3/4 hours, 
7-1/2 hours and 4-3/4 hours, respectively, these reaction 
products formed gels which on continued heating for a 
total of 23 hours at the same temperature produced 
flexible bubble-free resins that decreased in flexibility with 
decreasing molecular weight of the condensate used in 
the preparation of the addirct.” 

So, briefly, to me the result of this experiment is this; 

Molecular weight has an influence. If I make the 
molecular weight too low, then eventually, the (63a) 
flexibility of the resulting product is reduced. There is 
no difference disclosed between the two polyethylene 
runs and the two polypropylene oxide runs. 

Should I go on to the next example? 

(64) Q. Yes, go ahead. A. Keally those two examples, 
X and XI, they focus attention on the influence of using 
the two different alkylene oxides which he uses through- 
out, one in one example and the other in the other example, 
in this example both. Also to clarify the influence of 
molecular weight. 

The next example, the next four or five really, are 
devoted to a detailed study of the influence of the 
plasticizer in respect to the quantity and also in respect 
to quality. 

Example XII contains four runs, four individual runs 
where the same condensate of allcylene oxide, in this 
case propylene oxide and glycerol, was reacted with the 
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same amount of TDI but in the presence of different 
amounts of the jhasticizer, in this case chlorinated 
biphenyl. The amount of this component was varied from 
80 Aveight per cent down to 20 Aveight per cent. And 
the result is summarized at the beginning of the example 
that the compositions Avhich Avere studied in this example 
yielded sul)stantially l)ubl)1e-frce products Avhich A’aried 
AAuth a decreasing amount of solvent and in this case 
he uses again the Avord solvent for inert component, from 
a soft jelly to a tough flexible resin. 

(65) This is, of course, AA'hat one Avould expect if one 
has a large amount of plasticizer in a composition of 
this kind, that it Avill be softer and if you lessen it it 
Avill be tougher. 

Noav this example operates Avith a specific adduct, 
namely Avith the adduct obtained from 13.2 mols propylene 
oxide Avith one mol glycerol. This is an adduct Avhich 
had a relatively large amount of propylene oxide added 
to the three arms of glycerol AAdiereas Example XIII 
folloAvs up noAv by using the other adduct Avhich already 
had been made up, for Example XI and noAV he uses 
it for this series of tests. This is the adduct of 3.1 mols 
of propylene oxide Avith one mol of glycerol reacted Avlth 
the same amount of TDI and now in the presence, again, 
of SO, 65, 35 and 20 weight per cent of chlorinated 
biphenyl. 

The result again is given at the beginning of tlie 
example, that is on Column 6, line 58 and 9, one ob- 
tains suljstantially bubble-free, brittle resins which in- 
creased in hardness as the amount of solvent, plasticize]-, 
Avas decreased. 

■Well, we understand Avhy it’s brittle, because the molecu- 
lar Aveight is smaller and, of course, Ave understand AA'hy 
they get harder Avhen the plasticizer is reduced in 
quantity. 
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(GG) Example XIV is anotlier example which focuses 
attention on the influence of the plasticizer. This ex- 
ample actually consists of nine independent runs. It 
uses the higher molecular weight species of the adduct, 
13.2 mols of proplyene oxide, one mol glycerine. It 
uses again TDI. 

A variety of chlorinated compounds were used. They 
are here not identified as solvents or plasticizers hut 
it says in the presence of a sufficient amount of the 
following chlorinated compounds. 

From 1 to G tlie reaction was carried out while the 
plasticizer was there and from 7 to 9 the condensation 
product was mixed with similar amounts of the melted 
chlorinated compound and then reacted Avith the. TDI. 
In other words, these runs, 7 to 9, actually studied the 
influence of a different .secpience of the reactioii steps 
or of the v'arious steps. AVhat is studied here specifically 
is indicated in ('olimin 7, line 29, the time reepured to 
gel the aho\'e products and the type of resins formed 
are indicated in the following table, and then Table 9 
presents the result.s. All of the resin.s obtained, several 
of tlie resins obtained were huhble-free. 

Resin 9 is characterized as a brittle resin Avith a feAv 
hubbies and resin G is characterized as a soft (G7) flexible 
resin Avith a fcAV bubbles. 

In other Avords, this example, again, discusses the. 
consequences of using various ty]ies of plasticizers, dif- 
ferent manners. 

• • • 

fG8) By Vr. Kelton ; 

Q. Would you proceed. Dr. ]\lark. 

As I recall, Ave last discussed Example XIV. A. Yes. 

Examples XV and XVI are also devoted to a study 
of the influence of the plasticizer on a polypropylene 
oxide adduct of glycerol Avith the use of m-tolylene 
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diisocyaiiato. In other Avords, additional information 
is collected about the importance and the action of the 
plasticizer. 

I'lxample XVII still operates with propylene oxide but 
uses AIDT insteai] of TDI. 

Tn line 15 of Column 8 MDI is disclosed. 

Now, the next examples, XVITI, XIX, XX and XXI, 
use ethylene oxide instead of propylene oxide. 

Tlie first example operates also in the presence of 
about 50 weight per cent of a plasticizer. The two next 
examples, XIX and XX, which also use ethylene oxide 
in the ])resenee of 50 weight per cent plasticizer are of 
interest becausf' they are on a larger scale. Particu- 
larly ((if)) Rxarnple XX, which starts on line 5 of Column 
fl. disci os(>s the use of 244 parts of a condensate of 
ethylene oxide with glycerol and the coiTesponding amount 
of TDI. 

The larg(' (|uantity of mateinal olitained. jtlso in the 
])resence of about 50 \v(>igbt per cent plasticizer, made 
possible in this case to carry out tests conc(*rning the 
(juality of the jiroduct obtained and this Avas obtained 
Avith ethylene oxide and the patentee di.scloses that a 
sam[)le of the product of the initial reaction Avas used 
to impregnate or laminate the glass case with highly 
satisfactory results. 

Mxainple XXI is another ethylene oxide add\ict this 
time Avith MDI instead of TDI just in order to e.stablish 
the usefulness of this other diisocyanate. 

That completes all those examples Avhich are listed 
under the original heading “Manufacture of Substan- 
tially Bubble-Free Gels and Besins”. 

The next four examples are under the heading “Manu- 
facture of Hesinous Foams”. In other Avords, another 
product is uoav desired and they are characterized by 
the fact that in all four cases a catalyst Avas used. In 
other words, a fourth component Avas used, as alnnidy 
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indicated in the disclosure earlier, particularly in Coluinn 
?>, lines (70) 48 to 50. 

Tlie first example operates with an adduct described 
in I'ixamiih' X, wliicli is a propylene oxide glyceriiu' 
adduct and adds 1 per cent of calcium oxide. Tlu' result 
is a porous resinous foam. 

The next example does the same thing- mdy with 
another catalyst. In this specific case it was lead oxide. 

The next example goes hack to the castor oil technology 
that goes hack to a tri functional polyester, polyol to a 
])olyol, triol, and uses as catalyst two organic compounds, 
which r don’t want to describe. They are known catalysts 
for this reaction. Ituhhei-y foam Avas obtained again. 

Tfie last example repeats hlxample XXTV only with 
a castoi- oil which Avas ])retreated, Avhich Avas hydro- 
genated. 

All these four examples lead to poi'ous foams, porous 
materials and employ a catalyst. On top of the other 
three ingredients, namely, i^olyol, polyisocyanate and 
plasticizer. 

(71) Q. Dr. Mark, do any of Examples 1 through 21 
teach the making of foams? A. Xo, none of the ex- 
amples 1 to 21 — 

Q. That is what 1 Avas i-eferring to, the e.xamples. 
A. — teaches the making of a foam. 

Q. T notice folloAving Example 25, there is moT'(> of 
the specification. 

Conld you briefly comment on it? A. \h‘s. FolloAving 
Example 25, the patentee comes hack to the use of a 
non-reaetiA’e organic plasticizer. Avhich he has dcAmted 
so much work in the examples, and indicates that it 
Avould he undesirable to omit this ingredient. 

He characterizes it, first, in line 3 of column 10 
as a non-reactlA’e organic plasticizer, so this time he 
uses these Avords in one sequence. Then specifies again 
that it should he a high hoiler. 
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Evidently, it it is supposed to he a plasticizer, it 
shonld not evaporate during the reaction. 

Now, on tlie average, the temperatures wliicli ai-e 
used in all the examples during the chemical reaction 
of the polyol with tlie polydiisoeyanate range from 100 
to 150 degrees centigrade, if he specifies that it sliouhl 
have a boiling point of 200 to 250, this guarantees it 
will stay there and this, one might say, is in contra- 
distinction to (72) what one usually calls a solvent. 

A solvent is used in order to render a reaction system 
more mobile and to permit the reacting molecules to collide 
with eaeli other easier, l)ut after the i-eaction is over, 
the solvent in most cases is removed, so the solvent must 
he a material which boils at a convenient tcunperature 
to be removed. 

I think tills is essentially what is added in column 
10, line 28, in terms of the desirability of the ]jlasticizor. 

Then the paragraph from 10, line Ob to 0(1 comes liack 
to the catalyst, that is, the fourth component. 

If you want to make a foam, then, apparently, a 

catalyst is either desirable or necessary and a number 
of catalysts are enumerated here, but, again, I don’t 
think that for the time being, at least at the moment, 
it is necessary to go into very much more detail. 

Q. Would you proceed then? A. At the end .just 

before the claims are fonnulatc'd. tin* ])ateutee again 
comes back to the plasticizer and indicates in more detail 
tiiat the plasticizer has to be added early, had to be 
intimately associated with the reacting mixture when 
the material is finally polymerized to a higher molecular 
Aveight. 

This is taught and explained in column 11, line 6 
(73) to 17, and that is the end of the disclosure. 

Q. I am not sure that I got those lines in column 11 

that you spoke about. A. Line 6 to 17. 
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Q. I)o you find the patent in its specification describes 
any advantage of condensate of ethylene oxide or propy- 
lene oxide as compared with each other with the poly- 
hydroxy alcohols for elastomeric imoperties? A. No. 

(74) Q. Can you tell me Avhether any claim or any 
example of the patent shows omission of a plasticizer? 
A. No. 

Q. 1 apologize for the way T asked the question. Tt 
might be interpreted that your answer was that no, you 
couldn’t tell 'me, so let me ask the question in these 
terms : 

Does any example of the Heiss patent in suit show 
any omission of a plasticizer? A. No. 

Q. Dr. Mark, does the specification of the patent 
state any advantage of ethylene oxide or propylene oxide 
for this reaction with polyhydroxide alcohols? A. The 
Avord “adAmntage” in this case can be interpreted as 
being advantageous for the course of the reaction or being 
advantageous for the properties of the final product, so 
maybe T should ansAA^er it in both cases. 

As far as an advantageous influence on the reaction 
itself, that is, speed, smoothness, easy controllability, 
there is no teaching in the patent. 

As far as advantage, at least in one specific applica- 
tion of the final products. Example 20, Avhich uses ethy- 
lene oxide and AAiiich produced enough material to carry 
out tests, is reported to have given highly satisfactory 
results and it is the only instance in any of the examples 

(75) that such a quality mark Avould have been ex- 
pressed. 

Q. Have you read the. claims of the patent. Dr. Mark? 
A. Yes. 

Q. Do the claims specify a polyol and a polyisocyanate? 
A. Yes, the claims specify a polyol and an organic poly- 
isocyanate. 

Q. Do the claims specify a plasticizer? A. No. 
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Q, None of them dof A. None of them do. 

Q. Do the claims specify a catalyst? A. No. 

* * * 

(76) By Mr. Kelton: 

Q. Having had that preliminary discussion between Mr. 
Sweeney and the Court, that is, Dr. Mark, let me ask 
you, in Claim 3 what is the polyol? A. The polyol in 
Claim 3 is a condensate of propylene oxide and a poly- 
hydric alcohol having from 3 to 4 hydroxyl groups. 

Q. In other words, it is that portion of Claim 3 which 
is set olf as Item (1)? A. That’s correct. 

Q. What is the polyisocyanate? A. Claim 3 only de- 
mands that it should be an organic (77) polyisocyanate 
which means it should be an isocyanate with two or more 
isocyanate groups. 

Q. And what is stated as to the ratio of polyisocyanate 
to polyol? A. The claim demands that there should be 
an excess of the isocyanate over that theoretically required 
to react mth all active hydrogens of the condensate. 

Q. Was this excess, was that the type of thing that 
you demonstrated mth the beads this morning on a 5 to 
4 ratio, or whatever it happened to be? A. Yes, that’s 
correct. It is a prescription or it is a restriction so 
that one wants to have the average, at least all end 
groups, to be isocyanate end groups and eventually in 
excess of isocyanate above that. 

# * * 

(79) Q. Dr. Mark, are you familiar with the Wiiide- 
muth (80) patent? A. Yes. 

Air. Kelton: 1 might remark, your Honor, that 
for sake of brevity T will refer to it as the Winde- 
niuth patent. It was issued on a .joint application 
of three different people but I see no reason to 
use anything except the short term. 
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The Court: All right. 

Q. Can you tell us briefly, Dr. Mark, what the Winde- 
muth patent discloses? A. It deals with high molecular 
weight polyether urethane polymers. 

Q. To the extent possible, Doctor, so we could sort 
of follow you, where you want to make a reference to 
column or line, that woiild be fine. 

I am sorry I interrupted you. A. Then it goes on that 
polyglycol ethers — I am now starting at Column 1, line 
20, not really reading it but more or less commenting on 
it — polyglycol ethers are produced by polymerizing allcj’^- 
lene oxides, for instance, ethylene oxide or by chemically 
adding alkylene oxides to mono or polyfunctional alco- 
hols and then he mentioned alkylene glycol wluch we had 
already as a difunctional and the pentaerythritol which 
we had before as a tetrafunctional. 

(81) By the way, here I might say that the patent really 
does not use the correct English expression for this 
coniponnd which is pentaerythritol instead of penta- 
erythrite. 

Q. Can you tell me whether or not it means the same 
thing? A. It is the .same molecnle and it is a tetrol. 
It’s a tetrafunctional alcohol. 

Then these materials, these ])olygtycol ethers which 
can be either difunctional or trifunctional or tetra- 
fnnctional, they must have at least two terminal hydroxyl 
groups and they are then reacted Avith isocyanates and 
in Column 1, 46 and 47, the ijatent mentions the same 
tAvo diisocyanates Avhich are also mentioned in Heiss and 
Avhich Ave have abbreviated as TDT and MDI. 

The next teaching of the patent is that if one uses 
difnnctional agents, one gets linear products AA'hich are 
thermoplastic. That is explained in Column 2, line 3 
to 8. They are thermoplastic, soluble and they can 
be used for a number of purposes. 
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Then he explains that as soon as one uses three or 
more ols in the polyol component, Iriols and tetrols, 
then one gets cross-linldng and eventually reticulation 

(52) or network formation depending on the degree of 
polyiueii// lion of the polyol, that is in reality depending 
on the lengths of the chain between the cross-links, the 
products are soft and rubbery or when the network 
is very dense the material becomes eventually hard. 

The next important teaching is that— and that’s in 
Column 2, line 59, that important products are obtained 
as soon as one uses an excess of the isocyanate over the 
hydroxyl groups of the polyol. This excess has the same 
conseciuences which it has in the Beiss patent or in 
the Heiss disclosure, namely to have terminal isocyanate 
groups which can undergo additional reactions. 

If I may summarize the teaching until now, the patent 
teaches alkylene oxide condensates of diol, triols and 
tetrols. It teaches the reaction with polyisocyanates 
and it teaches an excess of the isocyanate grouiis ovej' 
the hydroxyl groiips. Those ai'o the three essential 
teachings of that patent. 

(53) Q. Doctor, let me ask you wliether to a chemist 

iudemuth does or does not disclose a condensate of 

])ropylene oxide and a polyhydric alcohol having three 
to four hydroxyl groups? A. Well, the teaching of the 
]jateut tliscloses it because of the fact that alkylene oxides, 
as they are mentioned already in Column 1, 22 and par- 
ticularly tlien in 23, in the plural, embraces ethylene 
oxide and projiylcuie oxide and maybe oiu* or two more 
alkylene oxides. This is Avhat, according to his patent, 
is supposed to be reacted with trimethylolpro])ane. which 
is a triol. 

Q. To a chemist does Windemuth disclose an organic 
polyisocyanate? A. Sure. 

Q. To a chemist does Windemuth disclose reacting sucli 
a condensate, as T referred to in my previous (question 
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once before, with an organic polyisocyanate wherein the 
l)olyisocyanate is in excess of tliat theoretically required 
to react with the reactive hydrogens of the condensate? 
A. Yes. Specifically, he discloses it in Column 2, lines 
59 until 63. 

Q. Dr. iMark, with regard to Windemuth, the Winde- 
inuth ])atent, T mean, a statement has been made and I 
(]uote : 

“Windemuth discloses OTily ethylene oxide.” 

(84) As of 1950 and as a chemist can you tell me whether 
that was correct or incorrect? A. T think that was in- 
cori-ect. 

Q. Now. do 1 correctly understand from your testi- 
mony that the term alkyleno oxides has for a long time 
been used to include to the Icnowledge of chemists ethy- 
lene' oxide and propylene oxides? A. Yes. 

Q. With regard. Doctor, to your answer to a previoms 
({iiestion and my ([uestion was Avith regard to the state- 
ment : 

“Windemuth discloses only ethylene oxide”, and you 
said T was incorrect, may 1 ask you why it was incorrect? 
A. Windemuth in Column 1. line 21 sjiecifically says: 

“By polymerizing alkylene oxides” — plural — “for in- 
stance, ethylene oxide or by chemical addition of alky- 
lene o.xides” — again plural — “to mono or polyfunctional 
alcohols”. 

Yoav, somebody tells the chemist, use alkylene oxides. 
Then he will use ethylene oxide or propylene oxide 
mainly, maybe one or tAvo others, if they are available, 
and it they existed at that time, and T think a (85) A^ery 
clear illustration of this point of vieAV is the fact that 
•Tlehss himself in his oaaui patent about the same time in 
Example XI teaches the folloAving and T quote from line 
11. Cohunn 6: 
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“Meta-tolylene diisoeyanate containing about .23 per 
cent of hydrolyzable chlorine was reacted with the follow- 
ing alljylene oxide condensates alkylene oxide condensates 
of gyleerine ...” 

Now, the condensate is in the plural so it would have 
to do with several alkylene oxide condensates; more 
than one. 

Then, there are four. Two of them are made with 
propylene oxide and two of them are made with ethyl- 
ene oxide, which I cannot explain in a different manner 
than that the v.’ord alkylene oxides refers to both ethylene 
oxide and propylene oxide. That was the usual way of 
expressing materials in compounds of this kind. Other- 
wise Heiss wouldn’t have done it. 

Q. Dr. Mark, you have said that that was common at 
the time. Do you have any illustration in the art of its 
use? A. In fact, there are many instances I know of 
and probably there could be many more collected, but 
one — 

Q. I show yon United States Patent 2,527,970, (86) 
patented October 31, 1950, in the name of ITe.vman Sokol, 
assignor to Hay^den Chemical Corporation, and ask you 
if that is one of them? A, Yes. This is one of the 
documents which illnstrate the use of an alkylene oxide 
comprising propylene and ethylene oxide. 

Mr. Kelton : 1 would ask that the Sokol Patent, 
No. 2,527,970, be marked for identification as Plain- 
tiff’s Plxhibit 6. 

Mr. Sweeney: No objection, your llonoi'. 

Mr. Kelton: In view of the fact, your Honor, 
lilr. Sweeney says he has no objection to marking 
it fof Identification, I will hereby offer it in evi- 
dence. T intended to anyway, bnt T didn’t want 
to get into a procedural hassle. 
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Mr. Sweeney : I am sorry, F thought you had 
offered it. T don’t object to your offering it 
either. 

The Court: It will be received. 

(Plaintiff’s Rxhibit 6 was received in evidence.) 

(87) Q. Wliere does the Sokol patent show this, Doctor? 
A. The Sokol patent in column I, line 4, talks about 
“alkene (EP) epoxides, alkene oxides.” 

Now, this is, linguistically, not the same as allcylene 
oxide, but, in fact, it is the same. It is a kind of an 
abbreviated expression tor alkylene oxides, so instead 
of alkylene oxide, oiie has said alkene oxide. Instead 
of propylene oxide, one has said propene oxide. Those 
are the same thing. 

Just in order to illustrate that, I would like to draw 
your attention to Example 23 of the Ileiss patent where 
in column 9, line 46, he also makes use of this abbre- 
viation. T'hroughout the patent, he has always said 
propylene oxide and here he says propene oxide. That 
is column 9 of the Heiss patent, line 46. 

There is nothing wrong with that. 1 just wanted to 
eliminate any doubt that an alkene oxide is what we 
are here calling alkylene oxide. 

Now, then, with this understanding, the vSokol patent 
mentions specifically propylene oxide in column 1, line 9, 
as one of the alkylene oxides. 

He mentions specifically ethylene oxide in column 2, 
line 2. This is now the Sokol patent. 

A few lines lower down, he actually gives the (88) 
formula of ethylene oxide, the same formula which we 
had here on one of the charts. 

In column 3, line 29, he discloses that propylene oxide 
and similar alkene oxides, that shows there are other 
alkene oxides than propylene oxide, for instance, ethylene 
oxide. 
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farther down in column 3, Example 1, deals with propy- 
lene oxide, as the title indicates. 

Farther down in colnmn 4, line 31, again propylene 
oxide is mentioned as a reactant. 

Farther down, colnmn 4, line 72, ethylene oxide is 
mentioned. 

So this disclosure shows that similar alkene oxides 
are propylene and ethylene and he actually mentions 
another one in Example 4, which is column 6, Line 17 or 
IS, butadiene monoxide. 

That is another alkylene oxide which plays no role 
in our other discussions. 

But Sokol patent reconfirms the position that alkylene 
oxide comprises ethylene oxide and propylene oxide and 
maybe one or two more. 

« =15 

(97) ByMr. Kelton: 

Q. Dr. Mark, 1 show you Plaintifl”s Exhibit 7-A and 
T show you a paper having in the upper right-hand corner 
the handwritten letters M-106 and entitled “Industrial 
Application of Diisocyanate,” and ask you whether this 
paper to which I have referred to is or is not a transla- 
tion of Exhibit 7-A? 

Let me ask you first have you had any chance pre- 
A-iously to compare this paper marked in the upper right- 
hand corner M-106 with Plaintiff’s Exhibit 7-A? A. I 
know the German text since many years. I have obtained 
the translation only about six weeks ago but I compared 
the translation with the German text and with the ex- 
ception ol a lew minor, 1 would say, sli})s, 1 would say 
it is a correct and true translation. 

Wlien I say minor slips, for instance, the termination 
reaction is called the chain breaking reaction. It is not 
exactly what we would say, but it means the same thing. 


S9a 


Dr. Herman F. Mark, for Plaintiff, Direct 

In most instances, it is a perfectly acceptable trans- 
lation. 

# 

(98) By Mr. Kelton: 

Q. Dr. Marks, do you ha\'e a copy of Plaintilf’s Ex- 
hibit 7-B for identification, that is, the translation? 

Yes, I have. 

Q. Who is set forth as the author of the article of 
Avhieh this is a translation? A. Dr. Otto Bayer. 

Q. Are you accjuainted with Dr. Otto Bayer? A. Yes, 
I know Dr. Bayer since forty years and, in fact, we 
are very close friends. 

Q. Does Dr. Bayer ha\'e any particular place in poly- 
urethane chemistry? A. lie is the originator of it. 1 
think in polyurethane chemistry Dr. Bayer has played 
the same role (99) which Dr. Carothors of DuPont 
has played in tlu' chemistry of polyamides and ])oIyest(M's. 

Both have been tlu' originators of a new branch of 
polymer chemisti'v. 

Q. Do you find any ])ortion of the article' wirli refere'iicc' 
to the translation, do you find any jjoints in this rather 
voluminous docmm'ut, the translation, that you consider 
are particularly iiertinent as aid ])rior to llolss? 

♦ * 

(lOd) I think the most im|)ortant contribution of this 
artich' is a cleai' (‘stablisbment of tlu' principb'S. In 
fact, it was the (ii'st establishment of tlu'se iirinciples. 
If I may refer you to ])age o of the article anrl if I 
may ask for the little chart I have made' — then at the 
bottom of tills iiage there ajpiear these two lines which 
illustrate the reaction of a difunctional glycol with a 
difunctional isocyanate and the arrows indicate how the 
Iiydrogen from the hydroxyl group migrates to thi' nitro- 
gen and how finally a linear pohnsocyanate results. 
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On one of our charts we had this same scheme luit 
tills was a copy of the original elucidation of this re- 
action by Dr. Bayer. That is the first thing. 

Mr. Kelton: May I ask that a cofiy of the chart 
which Dr. Mark has .jiist used he marked for iden- 
tification as Plaintiff’s Wxhihit 8-A. 

(Plaintiff’s Pxhihit 8-A was marked for iden- 
tification.) 

1 he M itness : The ne.xt point is to he semi on page fi 
in Pig. l-A ot which I also hare made an enlargenumt 
and it refers — well, there the linear polyi: pcyanate of 
(103) the preceding pag(‘ is now actually de])icted as it 
A\ould look molecularly with the indi\'idiial atoms and 
Avith the bonds between them. So this is a linear poly- 
isocyanate chain prodiicml by the interaction of a difimc- 
tional [lolyol and a di functional diisocyanatf'. 

The important princijile Avhich again was established 
at that time and. in fact, in this original figure for 
tiu' first time— now w(‘ know it all, of course— is that 
it one applies at certain points trifunctional glycols or 
trifuiictional polyols like glycerol then oiu' gets a netwoi'k 
Avhich may he (dastic, may he hard, depending upon what 
is hetw(‘en the fixed points of this nelwork. This was 
the second important fundamental knowledg(' which Dr. 
Baye?' estahlished while he worked in tlu' field. 

riiere exists linear polyiirc'thane if one operates ex- 
clusively with difunctional ingredients and one always 
gets networks if one inti'oduces tri or tetrafunctional 
ingredicmts. This is then demonstrated in the ])aper in 
many examples hut unless it is demanded, T think the 
important thing is the establishment of the principle. 

A third interesting contribution of the article in A-i('w 
of the .Heiss patent is contained on Table 2 on page Id. 
This table has to do with linear polyisocyanates because 
it operates only with difnnctional (104) isocyanates and 
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difunctional glycols. It enumerates a large number of 
glycols. In fact, many of them appear many, many years 
later in the Heiss patent. 

Of special interest is an ether glycol or two ether 
glycols. They are down the line number 8 and 9. 

Q. Are the ones in the next column opposite an FP-12() 
and 124? A. Tliat is correct. They have fusion points. 
FP means fusion points. In other Avords, they have 
melting points of 120 and 121. 

Wliy are they interesting? Because they show that 
cdlier glycols can be used and have been used because 
if tliey wouldn’t have been used they couldn’t knoAv the 
melting points. Those products have been actually pix*- 
jiared and studied. 

Still a little bit farther down Avhere a melting point 
of 208 to 212 is indicated Ave even have a polyether 
polyglycol. 

A pniyetluM’ polyglycol is a mat(‘rial Avhich is mentioned 
in tlie lleiss jiattmt and actually this specific polyether 
polyglycol figures as an exam])le in a German and in a 
F. S. ])atent. 

It figures as an example in a patent and Avas actually 
prepared somewhere around 1937 or 1938. We might 
(105) talk about that later. 

In other words, this material is a polyether ])olyol 
and togetlnu' Avitli the diisocyanate gives a linear ])oly- 
ether urethane or polyether polyuretliane. It Just shoAvs 
that components haA'e been used at that time which con- 
tained ether bonds. 

Q. Doctor, before you leave that, let me ask you— 
because this much hasn’t been translated — Avill you tell 
me what these headings mean in Fjnglish? A. Well, the 
headings in English — the left heading is diisocyanate 
and the next means glycol which is also the same Avord. 
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The next means FP, that is point of point of fusion, 
the melting point, and the last means properties, that 
is a German word. 

Q. In the column properties with reference to the 
two ether glycols to which you referred there is some 
statement in the properties column and what does it 
say? A. The statement says that it is very ready to 
be converted in a fiber, being linear, of cox;rse, it’s a 
fiber forming polymer. 

Q. With regard to the polyether polyol to which yoxx 
called our attention which is set forth in a point of fusion 
of 208 to 212, what is the ratio over in the (106) proj)- 
erties column? A. The remark in the properties column 
says that it gives elastic fibers. 

The Court: What is the translation of the ether? 

The AVitness; Polyether polyol. 

The Court; I have that. That is the elastic fiber. 

But the one above that that you referred to before? 

The AATtness: It’s just a filler former but it doesn’t 
give an elastic fiber. 

The Court: I see. 

Thank you. 

Q. I interrupted you to ask you about the untranslated 
portions of the table. Doctor. 

AVill you go ahead. I am sorry. A. In the balance 
of the publication a few other points might be men- 
tioned, particularly on page 26, there is a long table 
in Avhich a large number of di and triisocyanates are 
disclosed, and on page 28 where a large number or a con- 
siderable numbel’ of triol or polyols are disclosed. They 
are all polyester polyols. They are like the castor oil 
example in the Heiss patent. They are (107) a polyester 
polyol. 

The teaching of the patent or of the article then 
specifically goes to the difference between divalent and 
polyvalent materials. 
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The polyvalent materials are cross-linked networks and 
the divalent materials are linear. This has already been 
indicated before bnt there exists a number of examples 
for that. 

The article also discusses in detail or in some detail 
the problem of ratios of the reactive groups and, of 
course, indicates that if you want at the end an excess 
of hydroxyl groups you have to have them in excess 
over the diisocyanate or polyisocyanate groups. If you 
want to have at the end isocyanate groups at the 
surface of your molecule or at the ends of the chains 
then the excess has to go in the other direction. So he 
explains to a chemist Avhat he has to do when he want.^; 
to get a certain species of polymeric material. 

Under certain conditions he has to use exact equal 
amounts molecularly speaking and on one occasion he 
has to go to an excess of hydroxyl and in the other he 
has to go to an excess of isocyanate and it all, I think, 
can be summarized in one sentence on i)age 6 wliere 
he says as a result of this work and the considerations — 
it’s in (108) the middle of page 6. He says: 

“In fact, it is now possible to construct high molecular 
compounds like a builder by starting from defined polyoxy 
compounds of any desirable form without difficulties.” 

I think this sentence really wraps it up and then the 
rest of the article, is just a justifieation of the sentence. 

Mr. Kelton; I request tliat the second chart 
to which Dr. Mark referred, the one showing the 
linear elastic structure and the elastic retriculated 
or net structure be marked for identification as 
Plaintiff’s Exliibit 8-B. 

(Plaintiff’s Exhibit 8-B was marked for iden- 
tification.) 

Mr. Kelton: I offer into evidence as Plaintiff’s 
Exhibit 9 the United States Patent No. 2,726,219 
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to Frederick B. Hill as assignor to E. I. DuPont 
de Nemours & Company. 

Mr. Sweeney: No objection, Your Honor. 

(Plaintiff’s Exhibit 9 was received in e\ddence.) 
(109) Q. Dv. JIark, before we leave this translation, 
Plaintiff’s Exhibit 7-B, let me ask you wliat types of 
backbones go to make up these building blocks as Bayer 
shows? A. Bayer shows that many kinds of different 
polyesters, many kinds of different glycols and in that 
table, too, there were about 25 of all kinds of different 
types of backbones between the two functional groups. 
They all can be used. They all have been used. They 
all work. 

So do the polyesters which are on page 29 of the 
translation in the table of the Desrnophens, many different 
types of combinations, and they all work, so whatever 
the backbone is, if one has difunctional reactants, one 
gets linearity, and if one has polyfunetional reactants, 
i. e., three or four functional materials, one gets networks. 

Could we turn now. Doctor, to Plaintiff’s Exhibit 9. 
the TTill patent. 

Mr. Kelton: T might remark to the Court tliat 
the Hill patent Avas issued on an applieatio?’ hied 
August 24th, 1951. Fnder the provisions ( our 
laws interpreted hy the courts it. therefore, has 
a prior art date, having issued as a patent it 
has a prior art effective date as of its filing. For 
that T would refer (110) your Honor to page 12 
of our brief, Footnote 4. Avhich refers to the case 
of Hazeltine r. Brenner. 382 F. S. 252 in 1965. 

Q. Doctor, would you explain the Hill patent to us 
in connection. with its features Avhich you consider relate 
to various aspects of the Heiss claims? A. The Hill 
patent teaches the jirodnction of polyurethanes by the 
interaction, by the chemical reaction of polyalkylene. ether 
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glycola ^s■itll alkyli'iio diisocyanates, which is siK'llcd out 
in Column 1, line 52. Tt has already been said that poly- 
alkylene otlun- glycols are hifnnctional because they are 
a glycol. 

The alkyleiie residue may be either ethylene or [ti'opy- 
lene and, in I'act, in the examples Hill shows and teaclies 
in Hxaniide 1 the reaction of a jjolyethylene ether glycol, 
that is in C'olumn il, line 15, a polyethylene ether glycol 
Avitli I'D!, with tolylene isocyanate in Example H, line 
40 of Column O. the reaction of a {)olypropylene glycol 
in this case with hIDI or with TDI. 

So, we liave the element of a linear polyalkylene ethiu- 
glycol, ethylene or propyleiu', reacted with a polyisocya- 
nate. 

The patent also teaches an excess of the isocyanate 
group over the hydroxyl group. .This is spelled out 
specifically in Column 2 in lines 53 down to (111) 65. So 
those are the three important elements. 

Q. Now, in connection with lines 63 to 65, T notice' 
that with regard to the ratio of diisocynate to ])olyethylene 
glycol in line 5!). it says; 

“The weight ratio." A. Yes. 

Q. Will be and so forth. Is that the pai'i that you 
referred to for demonstrating the excess oi' do you 
prefer to refer to provided the mol ratio is between 7.5 
to 1 and 12.0 to 1? A. This is the imj)ortant point in 
comparison with the Heiss ]iatent because the e.vcess in 
])atent refers to the mol I'atio. So lu're tin- mol ratio 
Ix'tween 7.5 to 1 and 12 to 1 in one case and 1.5 to 
1 and 4.5 to 1 in tlu' other case. 

Q. When you say mol ratio, may T ask you mol ratio 
of what? A. Of the isocyanate groups to the hydroxyl 
grou])S. 

Q. Doctor, I would like yon to compare, if you will, 
the (li.sclosure of Hill, on the one hand, and the .subject 
matter defined in Claim 3 of the Heiss patent, on tlie 
otlu'r hand. 


96a 


Dr. Herman F. Mark, for Plaintiff, Direct 

If you have those two before you, I will ask (112) you 
whether there is any difference between the disclosure of 
Hill and the subject matter defined in Claim 3 of the 
Heiss patent? A. Yes. 

Q. Y^iat is it? A. The cliff erence is tliat Hill operates 
with difunctional polyallcylene, ether polyethylene or 
polypropylene, ether glycols, whereas in Claim 3 it is said 
tliat tlie reaction product of a condensate of propylene 
oxide and a ])oIyhydroxy alcolcol fiaving from 3 to 4 
hydroxyl groups. 

Q. In other words, if 1 understand you correctly, you 
are saying that the only difference is that ITill uses a 
dihydric alcohol or diol and Claim 3 of the Hill patent 
specifies a trihydric alcolio! or triol ? A. And tetrahydric 
alcohol or tetrol, 

Q. And tetrahydric alcohol or tetrol? A. Yes: that 
i.s correct. 

* # * 

(123) Q. Hr. l\lark. as to the group of charts, a copy 
of which are marked for identification as Plaintiff’s Ex- 
liibits 4-A to 4-lj. 1 think you have not made any com- 
ment on 4-F. Can you Just very briefly tell us what it 
shows? A. T have not made any comment on 4-P up to 
now really as its content was not needed and, in fact, it 
may not be needed in the future either. 

What it illustrates is the reaction pi'oduct obtained if 
ethyleneglycol, which is here in the middle of the chain, 
if this is reacted with a mixture of ethylene oxide and 
propylene oxide so that the chains, which grow out of 
each of the reactive hydroxyl groups, each of the func- 
tional groups, are actually a mixture of the two mono- 
meric units employed. 

Materials of thi.s type are called co-polymers and in 
certain examples of some of tlie patent reference is made 
to such co-pohuners. That was the only reason why 
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I thought we might like to liave this chart maybe later foi- 
reference. Tt wasn’t discussed yet. 

• • • 

(125) Q. Dr. Mark, yesterday afternoon near tlie close 
of the session rve were discussing the Hill patent. As I 
recall, you discussed tlie points that you felt were signif- 
icant in that Hill disclosure. 

Do you recall that? A. Yes. 

Q. Let me ask you: Tn the liglit of the art prior to Hill 
would or Avoiild it not be apparent io a chemist to employ 
Hill’s polypT'opylene otbei’ l)ackbone in a cross linked or 
network polymer? A. Maybe T might point out that the 
prior art, whicli (12G) T would like to use in order to 
formulate my answer, is re])rosentod here (indicating) — 

Mr. Kelton: May tlie record show that the wit- 
ness is referring to 8-B. 

A. (Contg.) Because in this exliibit there is a linear 
polyester chain obtaiiu'd by the interaction of difunctional 
units of glycols and dicarboxylic acids and, as said in 
the text and as sliown here, if one wants to pi’oceed from 
the preparation of a linear product to a network, one has 
to introduce trifunctional units in the original chain. 

So if somebody has at his di.sposal a chain made up 
from di-functional units — in this case ester units; in the 
Hill case ethei" units— and then if lie wanted to go to a 
network, evidently what he would do, lie Avoiild do the 
same thing that Bayer did niucli earlier in using tri- 
functional units in the cliain. 

Tn this specific case of Hill, it wmiild probably be gly- 
cerol. 

Q. Can you tell me how this chemist to wliom T referred 
wmuld be taught to do it? A. What the chemist w^ould 
do, he Avoidd introduce here in building uji the polyether 
chain instead of using di-functional units, he w'ould use tri- 
functional units. 
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(127) Q. ^\hen you say di-fuuctioiial units instead of 
tri-functional units, do you mean lie wou'd react the 
propylene oxide with a tri-functional alcohol, in other 
words, a trihydroxy alcohol instead of with a di-hydroxy 
alcohol? A. Instead of using some other glycol to build 
up the polypropylene glycol, he would look at tliis chart 
and use a tri-functional — tri-hydric alcohol, for instance, 
glycerol in order to build up his polypropylene oxide 
polyol. 

Q. What, if anything, would teacii him that by using a 
tri-functional or tri-hydroxy alcohol instead of a di- 
functional or di-liydroxy alcohol be could achieve this 
reticulation? A. The teaching for that is whether om- 
gets a linear product or a network doi'sn’t de{)end on 
the character of the backbone of the chains. It, depends 
on_ the polyfnnctionality of the used ingrc'dients, the 
principle which Bayer taught many years ago. 

Q. Let me ask yon, T)r., whethei- this transfer from the 
use of a di-functional material gi\’ing a linear material, 
whether the transfer from that linear material to a cross- 
linked material is shown in the art prior to Ileiss other 
than in the Bayer reference to n-hich voii ha\'e r(‘f(>rred, 
Plaintiff’s Exhibits 7-A and 7-B? (128) A, Yes. 

Q. Ybere? A. It is shown in an article which appeared 
in an American journal, namely, known as Chemical En- 
.gineeiing, and it was published as the result of work which 
was carried out at the Pniversity of Princeton. 

Q. T show you a ])hotocopy taken from Chemical En- 
gineering and ask you if that is the article you I'eferred to? 
A. Yes, this is the article which T am referi’ing to, spe- 
cifically to pa,ges Ifib and Iflfi. 

Mr. Kelton: T offer in evidence as Plaintiff’s 
Exhibit 10 a photocopy of the cover page, a por- 
tion of pa, go 8, which is the masthead pa.gc* and 
shows the copyright notice of 1950, and th(> rest of 
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page 79 is not important, and pages 165 and 166, 
all of the April 1950 issue of Chemical Engineering. 

IMr. Sweeney: No objection, yonr Honor. 

The Conrt: Received. 

(Plaintiff’s Exhibit 10 received in evidence.) 

Q. Dr. Mark, will you tell me what kind of a publica- 
tion Chemical Engineering is? A. Chemical Engineering 
is, I think, one of the representative publications in this 
country covering all (129) kinds of articles, reports and 
events in the entire field of chemical engineering. 

Q. What issue of Chemical Engineering is that a copy 
of? A. This is a copy of tlu' April 1950 issue of Cliemical 
Engineering. 

Q. Would you refer to the matter that you have indi- 
cated on pages 165 and 166? A. The title of the ai'ticle 
on page 165 is “Princeton Introduces Novel Polyurethanes 
Made Prom Castor Oil and Diisocyanate.” 

The article then describes Avhere it was done, in tlu' 
plastics laboratory of the Univer.sity of Princeton, and 
goes on to indicate — and this is in the second column, 
about the middle of tlm second column — that diisocyanates 
react and have been reacted with glycols and. of course, 
one gets linear chains. 

In the third column, the last paragraph has the head- 
ing “Plow They Are I'jfade”, and there' it says, if T may 
actually quote: 

“What we do is react Castor Oil with a diisocyanate. 
Castor Oil is basically a trihydroxyl alcohol and it forms 
cross linkages with diisocyanates.” 

Actually, what has been done here' in 1950 is very close 
(130) or is close, T should say, to Avhat has been done in 
Example 9 by Heiss Avith the distinction that in the case 
of TIeiss, of course, a plasticizer Avas present, but the 
basic reaction and the principle of obtaining cross linked 



iOOa 


Dr. Herman F. Marh, for Plaintiff, Direct 

ether diisocyanate reaction products is described here 
by employing Castor Oil with a diisocyanate. 

The Court: May I interrupt witJi a question? 

Mr. Kelton: Yes, sir. 

The Court: I think I understand, Dr. Mark, tliat 
you have indicated that Bayer had shown that by 
using a glycol mixed with an alkylene oxide that 
you got the linear line and that if lie mixed it witli 
what you call a tri-functional glycerol wdtli tlie 
alkylene oxide that he got a network. 

What I want to know— and I suppose I am ahead 
of the story somewhat— is why would a chemist— to 
me all this looks all very esoteric- what is the ad- 
vantage in terms of development of matei’ials be- 
tween the cross linkage and the linear! 

IMaybe I am going ahead, but I would like to get 
some understanding of that rather than an abstrac- 
tion. 

The Witness: The advantage of having cross linked 
systems, whether they are polyethers — a.s Ave are now dis- 
cussing or Avhether they are polyesters, as originally 
(131) Bayer did, is that, for instance, if you want to make 
a foam, the foam of a linear polymer will be thermo- 
])lastic, will yield under Aveights, Avhereas the foam of a 
netAvork is something fixed, jiermanent. 

The Court: And solid? 

The W^itness: And solid, 

Noav, that Avas nothing nevv in the art. The same thing 
is and has been done A\nth rubber for many, many years. 
Rubber as such is a linear polymer. 

Rubber corresponds to the upper part of Exhibit 8-A. 
But rubber alone is no good because it eA’entually ydelds 
and giAms a permanent set. Therefore, one has to a'uI- 
canize. lubber. That Ava.s the important and crucial dis- 
covery of Charles Goodyear a hundred years ago and the 
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vulcanization of rubber is exactly the same reticulation 
by another chemical reaction, but the larinciple is the 
same. Out of the thermoplastic they make a termoset 
material which does not yield and creep any more. That 
is the important thing. 

The Comd: Noav, at least, T have some feeling about 
this. Thank you. 

By Mr. Kelton : 

Q. Dr. Mark, in your comments you used the term 
thermoplastic and thermoset. T‘ wonder if you could tell 
Its Avhat you mean by those? (132) A. There are two 
large classes of plasties. Those that can be reversibly 
softened and liardened. Tliey are called thermoplastic. 
They are very useful because you can mold them. At an 
elevated temperature you mold a cup and then you cool 
it down and the cup is hard, but you can remold tlte cup, 
if you want to, or yoti can remold the waste Avhich re- 
sults during the fabrication of the cup. 

All tliemoplastic materials belong to the linear group, 

On the other hand, however, sometimes you want some- 
thing which does not need to be softened. For instance, 
a telephone case or a radio or a television ease. There 
you want it to be like Avood, hard foreA'or. not fuseable and 
not meltable; just like wood. 

These materials are ci'oss linked, as is Avood, and tliey 
are called thermosetting. 

Q. As T understand your di.seussion of the article, Avhicli 
is Plaintiff’s Exhibit 10, it iuA'olves the reaction of Castor 
Oil Avith diisocyanates? A. That is correct. 

Q. Would you refer, Dr., to Example 9 of the Heiss 
patent and tell me if there is any relation betAveen that 
example and the April 1950 article, Avhich is Plaintiff’s 
Exhibit 10? A. Example 9 appears in the Heiss patent 
in cohmm (133) 5, line 65, and it teaches the reaction 
of Castor Oil with a diisoeyanate, .specifically TDI, in 
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the presence of a plasticizer. The plasticizer is not par- 
taking in the chemical reaction, which is specified in the 
patent by saying the plasticizer must be a non reactive' 
organic liquid or solid, so the chemical reaction takes 
place exclusively between the Castor Oil and the diisocy- 
anate exactly as taught in the article i]i 1950. 

Q. Dr., with regard to Plaintiff’s Exhibit 10, wliat does 
it show, if anything, with regard to ratios of isocyanate 
groups to hydroxyl groups? A. At the bottom of the 
third column on page 105 and on the to]) of the middle 
column 01 ! pag!' 1G() the article' sj)e]ls out the quantitic'S 
of the reagents involved and this quantity indicates an 
excess of isocyanate groups o\'er hydroxyl gT'oups. 

ilr. Ivelton: I offer in evidence as Plaintiff’s 
Exhibit 11a copy of British patent specification No. 
793,780. 

The Court: Mr. Sweeney? 

Mr. Sweeney: Your Honor, I am looking for that 
exhibit. Was T given notict' that yon intended to 
use this exhibit? 

-\rr. Kf'lton: This is not prior art; it is not (134) 
presented as prior art. 

kfr. Blecker: Yes, lifr. Sweeney, you wei'(' given 
notice. Mr. Stapleton of your office was advised 
of both this Bi-itish patent and the Australian pat- 
ent: that they would be offered into evidence. 

]\lr. Sweeney: May T ask then what the. pur])ose 
of the exhibit is. if it isn’t prior art? 

Mr. Kelton : Yes, T will be glad to explain. 

Tf the Court please, this and the next exhibit will 
be offered and are, respectively, the Bi'itish and 
Australian counterparts of the Heiss application. 

For example, in this British .specification, which 
issued on the specification filed, it says: 

“Application made in the Hnited States of Amer- 
ica on August 7. 1953.” 
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Its subject matter is substantially tlie same, that 
is, the filing date of the Heiss application. In other' 
words, under tire International Con\'ention, lleiss 
and Saunders, as assignors to Montsanto Chemical 
Company at that time, had advantage as a filing 
date of the U. S. Filing date so far as prior art in 
England went and they treat this under the in^ 
ternational Convention Irecause it was with lire 
same disclosure. 

Now, as to I’elevance, tlie deposition testimony 
that (135) we will read and exhibits whicli were 
developed in the deposition, we will show that in 
the UK, that is England, let’s say, and in Australia, 
the applications were filed and iinaniendable befoi'c' 
the Price patent issued and became known to lleiss 
and his jreople. 

Therefore, 1 think we will convince your Honor 
that all of tlie claims of these two foi’eigTi patents 
do call for a plasticizer, ft is evidence that not 
until Price did lleiss become aware of anything 
that he could regard as his invr'iition without a 
plasticizer'. 

The Court : Right. 

Mr. Kelton: Thei'e ai'(‘ comments and letter's, 
Mr. Upchurch in one letter indicates that it is with 
regard to the British and Australian patents, it 
is too late to change those. That is tlie relevance. 

The Court: 1 under'stand the point. 

Mr. tSweeney: Your Honor, insofar as it aflVcts 
the ])at(‘nt as it was issued, there is no cpiestion 
about that. I question the relevance myself. 

In the first place, it is a patent issued under' a 
different patent system, under differ'ent patent 
laws, so what was issued there I'eally has no bear- 
ing on what is issued here. 
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Furtlierinore, the point that Mr. Keltoii ap- 
parently is (135A) headed for and has been headed 
for for two days was decided by the United Stato.s 
Patent Office adversely to Oeneral 1’ire during the 
Priee-Heiss interference, so this in my .iudgnient 
is burdening the recoT'd unnecessarily with docu- 
mentation that has no relevance to this case. 

(136) Court: Well, 1 think that when all tlie evidence 
is iig T’ll be able to decide that but, at this point, 
T will admit the document. 

(Plaintiff s Rxhihit 11 I'l'ceived in evidence.) 

Mr. Kelton: Now, iMr. Sweeney, could we stipu- 
late that Plaintiff’s FA'hibit 11 is issued on an ap- 
plication which is the British counterjiart of the 
United States Patent application 373,036? 

Mr. Sweeney: Is that the lleiss US application? 

Mr. Kelton: Yes, it is. 

Mr. Sweeney: That statement connotes a lot of 
things and 1 am not so sure T want to stipulate to 
it. The British counter])art of— what do you mean 
that? Uo you mean that this is the British aj)- 
plication that was filed bas(>d on tlie US case? If 
so, I’ll agree to that. 

Mr. Kelton: All right. T’ll accej)! that conces- 
sion. 

T offer in evidence as Plaintiff’s Kxhibit 12 an 
Australian Patent, number 205,4,56, issued to Mon- 
santo CHiemical Comjiany, as applicant, and noting 
the actual inventors to be .Tames TTenry Saunders 
and Herbert Lewis Heiss, 

The Court: T will admit it. T understand, of 
course, ]\rr. Sweeney, that you make the same ob- 
.iection as to Exliibit 11. 

Yes, your Honor: same objection. 

(137) (Plaintiff’s Exhibit 12 received in evidence.) 
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Mr. Sweeney; My objection is preserved, your 
Honor. 

The Court: Yes. 1 just stated tliat. 

Mr. Kelton: Mr. Sweeney, may we have tlu' 
same concession as to Plaintiff’s Exhibit 12 as on 
the application based on the United States Heiss 
application, serial number 373,030? 

Mr. Sweeney : I Avill agree that tlie Australian 
application was based on the US application. 

By Mr. Kelton; 

Q. Now, Dr. Mark, 1 show you Plaintiff’s E.xhibit 1 1, 
which is a British patent, and ask you whether oi' not 
all claims specify a plasticizei'. 

Mr. Sweeney; Your Honor, I’ll object to this line 
of questioning. The documents speak for tliem- 
selves. 

The Court: It’s overiailed. You can answei' it. 

A. Yes, they all do. 

Q. T show you Plaintiff’s Exhibit 12, an Australian 
patent, and ask you whethei' or not all of the claims 
specify a plasticizer. A. They do s])ocify a jilasticizer. 

The Court: Is the plasticizer the nonreactive organic 
liquid? 

The Witness: Yes, your Honor, in the disclosure (138) 
of the patent, it is said that the plasticizer is a nonreactive 
organic liquid and in the claims individually it is spelled 
out that the reaction should be carried out in the pres- 
ence of a nonreactive organic liquid. 

Q. Dr. Mark, you answered with regairl to Exhibit 11, 
the British patent. 

Would you just briefly point out where in the claims 
a plasticizer is called for? A. On page 9 of Exhibit 11, 
Claim 1, line 15, spells out that the reaction should be 
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carried out in the presence of a nonreactive organic, 
compound. 

Q. Well, doctor, how in the claim language can you tell 
that is a plasticizer, ratio r than a fairly low boiling sol- 
vent? A. Because in the same claim at the beginning, 
that is in line 9 and 10, it is sai<l “a process for the pro- 
duction of a substantially bubble free plasticized urethane 
or thiourethane condensation polymei'.” 

Mr. Kelton : As to Claim 2, your Honor, I can 
tell you that, sijice it relies on Claim 1, i.s dependent 
on Claim 1, it incorporates all of the limitations of 
C’laim 1, plus whatever is added in C'laira 2. 

Claim .S is a process according to ei tiler of the 
preceding claims, so that incorporates Claim 1. 
Claim 4 is (139) a process according to Claim 3 
which, in turn, incorporates the limitations of Claim 

Claim 5 is a process according to any of the pre- 
ceding claims and then deals with the ratio of is- 
ocyanate to reactive hydrogen atoms, so that, again, 
incorporates the Claim 1. 

Q. Now, T)r. Mark, liow about Claim 6? A. Claim 6, 
line 44 and 45 — 

The Court: I can see (i, 7 and K Sfiecifically men- 
tion it, the plasticizer. 

Mr. Kelter: All right. 

Q. Now, the Australian patent, doctor. Where in C’laim 
Us the plasticizer? A. Claim 1 in the last three lines says, 
IS carried out in the presence of a nonreaeti\’e organic, 
liquid which boils at a temperature not less than about 
200 degrees centigrade.” 

Q. Does that define a plasticizer? A. Yes. 

Q. To a chemist. A. Yes. 
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Claim 2, the last two lines, “the presence of a non- 
reactive organic liquid having a boiling point of at least 
200 degrees centigrade at atmospheric pressure.” 

(140) Claim 3 refers to the other claims. 

Claim 4, the second and third lines, “in the presence of 
a nonreactive organic liquid boiling at a temperature of 
at least 200 degrees centigrade.” 

Claim 5, line second and third, “in the presence of a 
nonreactive organic liquid boiling at a temperature of at 
least 200 degrees centigrade at atmospheric ijressure.” 

Claim 6 is referring back to the earlier claims. 

Q. Now, doctor, 1 show you a photocopy of the cover 
page and pages 72 and 150 of “Chemical and Engineering 
News,” October 14, 1957, and ask you what th(' mate.T'ial 
on the righthand column of page 72 is. 

Mr. Sw('eney: Wnii' Honor, before the witness 
answers that. I presume Mr. Kelton is going to 
mark this as an exhibit. 

Mr. Kelton: Yes, T am. 

Mr. Sweeney: Because I have an objection to 
its use. May I be heard? 

The Court: Of course. 

Mr. Sweeney: This document is dated in 1957 
and T don’t think any of us are disputing the fact 
that it was published in 1957. Therefore, it can- 
not be prior art, as against the Heiss application, 
which was filed in ’53. 

Therefore, w^hatever is said in this article is, 1 
presume, what plaintiff wishes to prove. Tn other 
words, he (141) wishes to prove what the article 
says. Whatever the article says is hearsay because 
the author of the article is not here; T can’t cross 
examine an article; T don’t know if this article 
tells the truth or not. 

Therefore, T object to the use of the exhibit. 
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Mr. Kelton: I will clarify to your Honor the 
purposes for which it will be offered. This article 
in Chemical and Engineering News is offered not 
to prove the truth of the assertions contained in 
it but to prove that these statements were made; 
in other words, merely the publication of the thing. 

What they are is announcements and there are 
several of them. This is only the first one. They 
are annoimcements by industrial companies, in this 
case an announcement by Union Carbide that got 
into the news, that they were going to offer poly- 
propylene hydroxy alcohol condensates in 1957, be- 
fore Heiss changed his claims, to the trade, to the 
polyurethane trade. 

Now, it’s our position that the availability or 
the notoriety that came from this publication was 
one of the factors that triggered Mr. Heiss and 
the people that were working with him in the 
patent field — that is, his patent attorney — when 
these were seen, they changed their claims in the 
file history, as will appear from the file history that 
(142) is in evidence. 

They put in for the first time alkylene oxide 
claims and this was the preceding step to their see- 
ing the Price patent and sa>dng, “Oh, my heavens, 
we have been regarding the wrong thing as our 
invention.” 

Therefore, ! say Mr. SAveeney’s objection to 
hearsay is pointless here, because Ave don’t intend 
to use this for the truth, to prove the truth of 
things that are asserted in it here. 

What we intend to use it for is to sIioav that 
it in fact aa'us published and became a matter fully 
open to the art. 

Dr. Mark has testified that this is one of the 
very Avidely read magazines. 
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ivir. Sweeney ; May I be heard again, yonr 
Honor? 

Mr. Kelton’s statement notwithstanding, the ar- 
ticle is hearsay and there is no proof that Mr. 
Heiss ever saw it, nor did anybody else connected 
with him. The inventor is charged, under the law, 
with the knowledge of the inioi’ art, whether he 
has seen it or not so that if a document is pub- 
lished years before your inventive work is done, 
you are supposed to know it, whether you ha^’e e\'cr 
seen it or not. 

Mr. Ivelton’s position now is that based on this 
publication which he has no proof that anybody 
ever saw, anybody connected with the inventor, 
Mr. lieiss, ]\Ir. Heiss (143) did something. 

The exhibit is not tied up at all. It’s hearsay 
as to what it says and there is no proof that any- 
body connected with the inventor ever saw it. 

The Court: ]\Iay I have a copy of it, please? 

Mr. Kelton: May I just remark, your Honor, 
that it seems to me that Mr. Sweeney’s latter re- 
marks are directed to weight and not to admis- 
sibility for this limited purpose. 

The Court: This is Chemical and Engineering 
News. The objection is overruled and I’ll accept 
it, admit it for the limited purpose, which is to 
show that the publication of tlie article occurred 
and that’s all it can be used for. 

Mr. Kelton: I offer in evidence the cover page 
and pages 72 and 150 of Chemical and Engineer- 
ing News, the issue of October 14, 1957, as Plain- 
tiff’s Exhibit 13. 

(Plaintiff’s Exhibit 13 received in evidence.) 

Mr. Kelton: Now I might explain to your Honor 
that we have included in Exhibit P-13 the cover 
page of the magazine and page 72 and our only in- 


110a 


’as5s>. 


Dr. Herman F. Mark, far Plaintiff, Direct 

terest is the fact of publication to the industry, 
which would be accepted by anybody as an offer, 
only tlie righthand column on page 72; that is, 
“more polyether is coining”. 

Now, at the bottom of that column, it says “con- 
tinued (144) on page 150.” Well, there is no con- 
tinuation on page 150 but we have included the 150 
so that that will he apparent, that there is no con- 
tinuation, 

For our purposes, whatever is said here in the 
righthand column on page 72 is ample. 

Q. Now, Dr. Mark, wiU yon tell us in just general terms 
what is set forth in this righthand colmnn on page 72 
which forms part of Plaintiff’s Exhibit 13? 

Mr. Sweeney : Did 1 understand your ruling to 
be that this was admitted for the limited purpose 
to show that the article was published, your Honor ? 

The Court: Yes. 

Mr. Sweeney: T don't see where this question is 
germaine, under the circumstances. 

The Court: I agree. I think that, Mr. lyelton, 
the limited purpose for which you offered it and 
under which it was accepted was merely to show 
its publication. T don't think that any further dis- 
cussion of it in the record would serve any purpose. 
Then you get into the question of its truth, and 
so forth. 

^Ir. Kelton: On r problem, your Honor, with that 
view is that this is a publication to chemists. Tv 
may require some explanation of the chemistry. 
All T am saying is that we are not putting this in 
to prove that Union Carbide (145) was selling in 
tank cars at 25 cents per pound delivered or that 
this is one of the dominant polyethers in today's 
market. 
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That point is not of interest and it does not in- 
volve us or concern us but, for instance, the head- 
ing is “more polyather is coming,” and then 
“Carbide” — that’s Union Carbide — “heads for more 
of the polyurethane raw material market with j)oly- 
propylene oxide-hexane triol adduction”. 

Now, what is hexane triol? What does this mean 
to a chemist? 1 would like to have the opportunity 
for Dr. Mark to tell me what that means to a 
chemist. 

The Court: T have read the column and it seems 
to me that 1 will allow that question. That is the 
only reference in there that 1 believe* 1 do not 
understand, so that you can ask that. 

T’ll allow you to allow Dr. ^lark to (‘ulighten me 
on what that means. 

Q. Dr. Mark, what’s a hexane triol I A. Hexane triol 
is a trifunctional alcohol of the same type as glycerol. 
It’s a glycerol-like product and if it is reacted with pro- 
pylene oxide, it’s like nonlinear polyether polyols. 

The Court: That’s the announcement of the kind of 
network composition we have been disciussing here? 

The Witness: Exactly, your Honoi’. 

(146) Mr. Kelton: I offer in evidence as Plaintiff’s 
Pjxhibit 14, for the .same limited purpose that we 
have discussed in connection with P-13, the title 
page and pages 29 and 66 of the December 9, 19.57, 
issue of Chemical and Engineering News. 

The Court: Mr. Sweeney. 

Mr. Sweeney: Your Honor, my objection would 
be the same, of course, and T gather, since he has 
offered it for the same limited purpose, that your 
ruling would be the same. 

But T think T can add to my originia) objection 
that we are now getting cumulative. We are put- 
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ting the same thing in for the same purpose and 
I suppose you can put in the entire library of the 
Chemists’ Club at this rate. 

Mr. Kelton: These purport, your Honor, to 
emanate from different companies. One has to 
do with Wyandot Chemical Company on page 29 
and another has to do with Dow Chemical Company 
on page 66. 

The Court : It will be received. 

(Plaintiff’s Exhibit 14 received in evidence.) 

Mr. Kelton: In other words, your Honor, the 
pvu'pose of putting this one in is to show that the 
previous one was rot mei-oly a shot in the dark and 
it serves also to show the notoriety that these poly- 
propylene or polyalkylene condensates with triols 
had at about this time. 

(147) Mr. Sweeney: Your Honor, if the e.xhibits are 
offered for that purpose, 1 will repeat the objec- 
tion, l)ecanse the notoriety of what is in these docu- 
ments is clearly liearsay. Whether or not anybody 
knew them is a matter that has not been proved be- 
fore this Court. 

Q. Dr. Mark, I’ll ask you, with regard to Chemical and 
Engineer News, you already testified with regard to its 
distribution to some extent and, in view of Air? Sweeney’s 
remarks in cfuestioning whether anybody ever apparently 
reads C^hemical and Engineering News or parts of it, 
what would you comment on that? A. First, I would like 
to say that this Chemical and Engineering News about 
which we are talking now is not identical svitli the Chem- 
ical Engineering in which the article from the Princeton 
University work was published. 

This is a publication which every member of the Ameri- 
can Chemical Society gets automatically and, as a con- 
sequence, it is more widely distributed than any journal 
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for which you have to put in a certain application for a 
subscription. 

The Court: Are you talking now about tlie Chemical 
and Engineering News? 

The Witness : Your Honor, 1 am talking now about the 
Chemical and Engineeiing News of which two issues ha\’e 

(148) been under discussion. 

The Court: T understand. 

Mr. Kelton: I would offer in e\'idenee as Plain- 
tiff’s Exhibit 15 the cover page and page 71 of 
Chemical aiul Engineering News, the issue of De- 
cember If), 1957. Page 79, your Honor, concei'us 
the Dow Chemical Company. 

Mr. Sweeney: T, of course, have the same ob- 
jection to this, your Honor. 

The Court: Of course. 

!Mr. Sweeney: Again, we are getting cumulati\'e. 
(Plaintiff Exhibit 15 received in evidence.) 

(^. Dr. Mark, you testified with regard to the Winde- 
muth patent in relation to Claim 3 of the lieiss j)atent. 
Would you please comment on the relationship of your 
testimony with i-egard to Windemuth ? Tn other words, 
comment on the disclosure of Windemuth, as to the ve- 
maining issue claims of the Heiss patent. 

Those issue claims are claims 4 to 6 and 8 to 11. A. 
The claims 4 to fi and 8 to 11 incorporate certain minor 
modifications of Claim 8. The relationshi]) between my 
testimony conceiming the Windemuth patent to claim 8 
is the same for the other claims. 

As an example, T might just mention that Claim 4 in 
line 47 specifies a triliydric alcohol, whereas Claim 8 

(149) specifies 8- and 4-hydroxyl groups. 

Claim 4 also, in line 49 and 50, 51, specifies that the 
reaction should he carried out until a second polymer with 
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a higher molecular weight is obtained. Well, that is, of 
course, actually the purpose of the reaction. 

Claim 5 introduces, on top of the normal polyisocya- 
nates, poljdsothioeyanates. Those are sulfur compounds 
whicli correspond to the normal isocyanates. In them, 
the oxygen of the— NCO group is replaced by sulfur, so 
they contain the— NCS group. 

Q. With regard to Claim (i, that’s Claim b with an 
organic polyisoeyanate ? A. As far as 1 can see, Claim 
C) is just identical Avitli Claim .3. 

Q. Claim 7 is not in issue. A. Claim S has two devia- 
tions, if 1 may say, from Claim 3, in that it restricts the 
character of the polyhydric alcohol which has either 3 or 
4 hydro.xyl groups, by d(miaTuling that it must hav(> loss 
than 7 carbon atoius. 

It also, at the end, specifies that additional polymeriza- 
tion should take place during the reaction. 

Claim 9, back to Claim 8 — 

Q. Could ask you, does glycerol liave less than 7 
carbon atoms? (l.bO) .\. Yes. 

Q. It comes within it. A. Claim 9, back to Claim 8. 

In Claun 10, glycerin is verbally spilled out as the triol 
and, again, additional polymerization is incorporated. 

Claim 11, finally, introduced again the stipulation tluit 
the polyliydric alcohol witii 3 oi' 4 hydro.xyl groups ought 
to have less tlian 7 carbon atoms and instead of reacting 
it -svdth a polyisoeyanate, it reacts it with an organic di- 
isoevanate, which is a special polyisoeyanate and again 
indicates that during the reaction, the molecular weight of 
the product increases. 

Q. Now, Dr. Mark, let .me refer to your testimony re- 
gUiding the Bayer article and the Hill patent and also to 
your testimony as to what they would mean together to 
one skilled in the art of chemistry and, with that in mind, 
let me ask you if your testimony in connection with those 
matters would apply to issue claims 4 to 6 and 8 to 11 in 
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the manner of your previous application of that testimony 
to Claim 3. A. Yes, it would. 

• • * 

(151) Gross Examination by Mr. Pioeeney: 

Q. Dr. ilark, 1 gather from your testimony that you 
are familiar with the urethane industrj'. A. T am some- 
what familiar with it. Of course, not wnth all its branches 
and details. 

Q. Well, urethanes are made toda>’ u.sing polyols, isn’t 
that correct? A. That is correct. 

Q. Do you know what the major type of polyol that is 
used is? A. For the production of polyurethanes? 

Q. Right. A. Polyethylene polyols and ]K)lyiiroplyene 
polyols. 

Q. Do you know the percentage of polyethylene? A. I 
don’t know the percentage but 1 presume that polypro- 
pylene has a majority, is the larger one. 

Q. Ts the most widely used polyol? A. That’s correct, 
yes. 

(152) Q. If T may, 1 would like to ask you a few ques- 
tions about your charts. A. Sure. 

Q. Now, Dr. Mark, referring to the propylene glycol, 
which is shoOTi here, Avhy did you write it in this fashion, 
with the methyl group up at the top? A. In other words, 
you ask me why didn’t T Avrite the chain of the 3 carbon 
atoms in the hydroxyl group on each side? 

Q. What 1 meant Avas, Avhy didn’t you write the pro- 
pylene backbone, as you haA’e called it from time to time, 
the 3 carbons in a line? A. Well, you see, because the 
purpose of this chart Avas to shoAv hoAv propylene glycol 
and propylene oxide are related to each other. 

Tf you have the 3 carbon atoms in one row, in other 
words, if you haA^e not the 1, 2 glycol hut the 1, 3 glycol, 
you can’t make propylene oxide. You AAmuld get a ring 


116a 


Dr. Herman F. Mark, for Plaintiff, Cross 

wMeli has four atoms, 3 carbon atoms and 1 oxygen atom 
and this is not an alkylene oxide of the type we are dis- 
cussing here. 

Q. But the way you have written the propylene glycol, 
you have got the hydroxyl groups at the end, haven’t you? 
A. At the end of this, of these 2 carbon atoms, that’s 
correct. 

(153) Q. Where in reality this hydroxyl group is a 
branch off of the second carbon group, isn’t it? A. I see. 
You would lixe to have the hydroxyl group down here, in- 
stead of having it over here (indicating)? 

Q. Well, wouldn’t that be the common way to write it? 
A. Well, you see, altogether these presentations are kind 
of simidifications because between carbon atoms and oxy- 
gen atoms, there are valence angles. So, really, one 
should never Avrite them as a straight line. 

Q. But it would appear Avhon you depict the propylene 
glycol as you have here that the tAvo hydroxyl groups are 
in the same sort of position, Avouldn't it? A. Like here? 
Q. Yes. A. Yes. 

(154) Q. Yell, really, those tAvo hydroxyl groups are 
diiferent? A. Y^ell, they are diffcu’ent in that one hy- 
droxyl group is in the neighborhood of a metliyl group 
and the other one is not, and that is actually Avhat causes 
their difference, and this shows this difference. 

Q. What do you normally call the hydroxyl group at 
the right-hand end? A. This is a ])i'imary hydinxyl 
group. 

Q. And the hydroxyl group at the left-hand end? A. 
This is a secondary hydroxy] group. 

Q. They are different, aren’t they? .-V. They are dif- 
ferent but this formula shoAvs it. 

Q. And they act differently? A. They act with dif- 
ferent speeds under certain conditions, yes. 

Q. Noav, if T may have Chart Letter hi, 1 guess that 
Avould he 4E. 
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Now, you have gone through an explanation of the 
propylene oxide and propylene glycol and how you get 
polyijropylene oxide. 

When we get down to the right-hand portion of the 
polypropylene oxide molecules, as you have shown it, 
why do you show methyl groups on the second carbon 
atom? (155) A. This carbon group is one — this methyl 
group is one carbon atom distant whereas the other methyl 
group is next to it. 

Q. The other methyl group is next to it. What I asked 
is why do you show the right-hand group with the methyl 
group in the second carbon. A. Because statistically’’ both 
cases happen. 

Q. You mean statistically it doesn’t happen some of the 
time? A. It does not happen all the time. Tt happens 
some of the time. 

, Q. In other words, soiin* of the time that methyd groui) 
is on the first carbon? A. Like here? 

Q. Yes. A. And some of the time it is on the second 
carbon. 

Q. Do you know the proportion of when it is on the 
first and when it is on the second? A. Well, T don’t think 
one could make a positive statement becaiise that deiDcnds 
on the cataly'sts Avhieh were used in the formulation of 
the polypropylene glycol or poly’pylene oxide. 

Q. You have no opinion as to Avhat the proportion 
Avould be? (15G) A. T don’t knoAv. T presume that it is 
probably more often like this. 

Q. So that you say more often this right-hand hydroxyl 
group is a secondary hydroxyl grou^J? A. That is cor- 
rect. As it is shoAAm here on this side. You see, that is 
the reason AA’hy on one side I shoAV it this Avay and on 
the other side I shoAV it the other Avay. 

Mr. SAveeney: Now, if I might have Chart 4E. 

The Court: That is Avhat ymu have. 

Mr. SAveeney: T beg your uardon. I’m sorry. 
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The Witness: Tliis is 4K. 

Q. Looking at the top reaction now, which is propylene 
oxide, which yields this, as yon call it, ether bond, and 
the dipropylene glycol, why is it here that you have shown 
one methyl group on the second carbon atom? A. Be- 
cause the reason is the same. The reason is the same 
sometimes because the addition takes place, or the ring 
opening leads to this addition, and sometimes it leads to 
the addition of the CH^. group here and the CH., group 
at the end. Tn other Avords, to the fact that the terminal 
hydroxyl group is a secondary hydroxyl group. 

Q. And then again, is it true that the proportion is 
more in favor of the terminal hydroxyl group being a 
secondary hydroxyl group? (157) A. T would say again 
the relative proportions depend on the conditions, but in 
general, this type of formula, or this type of structure 
is preferred. 

Q. Bine. And then what you have .shown in the upper 
part of Exhibit 4E is a primary hydroxyl group on the 
right-hand side? A. That is correct. 

Mr. iSweeney: If 1 may now hax’c Chart 4F. 
please. 

Q. Dr. Mark, here you have reacted a mixture of etliy- 
lene oxide and propylene oxide? A. That is correct. 

Q. Ts there a difference in the reaction rates between 
ethylene oxide and propylene oxide? A. Yes. 

Q. Which reacts first? A. Well, again, it depends on 
the conditions, but generally the activity Ijctween the two 
components is ditferent. 

Q. You have already said that. T Avant to know— A. 
Rthylene oxi^ reacts faster. 

Q. So that^ you Avere to react ethyleiie glycol as you 
have here Avith a mixture of ethylene oxide and propylene 
oxide, Avhich of the o.xides Avonld react first? (158) A. The 
ethylene oxide. 
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Q. So that the center of tlie chai.ii or molecule would h(‘ 
ethylene oxide! A. Well, again, suppose that you have a 
one-to-one mixture of tlie two monomers of ethylene oxide 
and propylene oxide, one will get a preferred reaction of 
the ethylene oxide and within this preference oiu' will 
have statistical distribution of the two monomers. 

Q. But you would expect the ethylene would react first ; 
A. Well, I would not say first, it just reacts faster. 

Q. All right. But the way you have shown this mol- 
ecule, the resulting molecide here, you have a ethylene 
oxide at the end? A. Yes, and you have a propylene oxide 
on the other end. 

Q. Isn’t it more likely that you would have a propylene 
oxide on the other end? A. Again that depends on the 
ratio. T didn’t specify that the mixture is a molecular 
mixture. You see, Mr. Sweeney, what I thought is that 
these charts should not he exactly reprc'senting ciuantita- 
tively the conditions hut that they should illustrah' in 
general terms what happens. 

(159) Q. T see. A. In other words, if you would ask 
me if I make a publication, if I write a publication, or 
work out the publication on the copolymeilzatiou of ethy- 
lene oxide and propylene oxidi', T certainly would have to 
go through all those details. 

Q. What T merely wanted tlie record to reflect is that 
these charts really don’t deiiict, at least in the case of 
this chart, 4F. rc'ally don’t depict what the resultant mole- 
cule would look like. A. They are an illustration of the 
general principles. 

Q. But normally you would find this methyl group over 
here on the second carbon atom? A. Yes. 

(J. Arid normally you would ha\’<' a secondary liydi’oxyl 
group at the end! A. Bight here. 

Q. Now, if T may have Chart G, please. 

Incidentally, doctor, would it be fairer to say that the 
chemistry you have depicted on these charts, to a chem- 
ist, is reasonably simple! A. Yes. 
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Q. Now, on Chart G we have the depiction that you 
went through of the reaction between cth 5 dene oxide and 
(160) glycerine, and then you set set out a formula for 
that? A. That is correct. 

Q. And then you go to your more or less abbreviated 
formula where you use ET for the ethylene backbone; is 
that correct? A. That is correct. 

Q. You then went to, on Chart H, if I may have that 
one. and you then went to an abbre.viatetl formula for tlie 
reaction of glycerine with propylene oxide? A. Yes. 

Q. And you used PTJ for the propylene l)ackboiie, is 
that correct? A. That is correct. 

Q. Dr. jMark, isn’t it a fact that in that particular 
chemical formulation you would have methyl groups dis- 
tributed, sticking out from the chain at tlie propylene site? 
A. Yes, sure. 

Q. And you don’t depict tliose? A. Well, because the 
PR includes the methyl group. 

Q. Yes, but isn’t it a fact that the methyl group is 
branched off from the chain verN' important? A. Well, 
fo7‘ all kinds of properties, it is important because— well’ 
I uon t think for the purj)ose of this chart it is important 
because all that the chart should show (161-162) is if one 
uses glycerol as the starting molecule fo 7 - the adduct, 
then one gets a branched molecule. 

Q. Do T understand you to say that you don’t consider 
the branching important? A. This branching here is 
very important. And, in fact, in order to illustrate this 
blanching, the chart has been drawn. You are right, that 
the methyl groups are, as you said, sticking out of the 
propylene chain, but these methyd groups are never re- 
ferred to^ as branches but as subkituents. 

Q. T will use your terminology. 

Do you consider the substituents important? A. Sure. 

Q. But they are not shown in that chart, are they? 
A. Well, they are not showm in the sense that PR in- 
cludes them. 
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Q. If one knew the chemistry of the propylene oxide 
glycerol reaction you mean one would know they wei'(' 
there? A. Yes. 

Q. But for the purposes of an explanation to one who 
doesn’t know they were there, they aren’t obvious? A. 
Well, I mean, CaHo includes the methyl group. 

Q. T think 1 have your answer; tliank you, doctor. A. 
You are welcome. 

(163) Q. We have a lot of testimony. Dr. Mark, about tin* 
subject of excess isocyanate or diisocyantc'. AYould you 
please explain tlie importance of this excess isocyanate? 
Why is it important to liaxa* it? A. Well, the excess of 
isocyante groups over the hydroxyl groups is importaul 
because once between the hydroxyl groups and the isocy- 
anate groujis a polyvu'etham' is fornu'd, whatever excess 
of isocyanate or diisocyanate is ju'csent will react towards 
these urethane groups and produce cross-linking, pi'o-' 
(luce, as it was called in many examples or on many oc- 
casions, additional polymerization, additional increase of 
molecular Aveight. 

Q. AYlint hai)pen.s when you make a urethane material 
and you don’t use an excess of isocyanate? A. If you 
make a polyurethane — 

Let us be specific. Yon taki' ethyhme glyc'ol and la'uct 
it Avith ethylene oxide — Sorry. 

You take ethylene glycol and react it Avith a diisocyan- 
ate, then you get a linear nioh'cule, and if you ha\'e an 
excess of hydroxyl gToups, the terminal groups Avill be 
hydroxyl groups. You put in a small excess of isocyan- 
ate groups, and the terminal groups A\nll be isocyanate 
groups but that will be the end of it because there Avill 
be no reactive groups left in order to keep on continuing 
the reaction to a (164) high molecular Aveight. 

Q. Since this ])articular ease is more particularly con- 
cerned AAuth propylene oxide reactioiis — A. The same 
thing Avill be time for propylene oxides. 
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Q. Let us just say that you have a propylene oxide 
tetrol, and you were going to react that with diisocyan- 
ate, would you get a product if you did not use an excess 
of the diisocyanate? A. You would get tlie product hut 
it would be a liquid probably, or it would not be a resin- 
ous product. It certainly would not be a material as it 
is shown in the lower part of Plaintiff’s Exhibit—! think 
it was 8. That is a useful work or a reticulated product. 

Q. But I am not sure 1 understand you, and I want to 
be sure T do. 

You would get a product which would be <lift'ereut, you 
mean? A. Yes. 

Q. .From the product you get wlien you used the excess.^ 
A. Exactly. 

Q. But you would gcd some sort of a resinous prod- 
uct? A. Yes. Of course you would get some sort of an 
adduct. 

Q. AVliat would happen if you ran that same reaction 
(lf)5) with a strong basic catalyst present such as a 
sodium? A. Isocyanate? 

Q. Yes. A. In addition? 

Q. The isocyanat(> propylene oxide tetrol reaction, let’s 
say. A. Well, T presume that the pix'sence of a strong- 
base Avould ])ro])ably ha\'e the conseqiuuuM' that the n*- 
action wouifl be \-ery \’igoroUs. 

Q. But then, addressing youj-self to the (luestion of 
excess or no excess, would you expect to get a product 
that did not have an excess in that reaction.' A. With 
the strong base present? 

Q. With the strong base present. A. Well, of course, 
it would be a different reaction. 1 would not be able to 
predict exactly wliat kind of product you would get un- 
less we would have tlie pro])ortions of the indivichial in- 
gredients. 

Q. T .just thought maybe you could tell me. A. (No 
response.) 
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Q. Ther(' has been talk also about catalysts: tor ex- 
ample, in the Heiss patent there is mention of catalysts 
of various kinds. In polymerization chemistry is it un- 
usual to use catalysts? (16(1) A. ft is very usual to use 
catalysts. 

Q. And the types ot catalyic suggestions that are in 
the Heiss patent then are relatixndy common? A. Yes. 

Q. You also, 1 believe, yesterday, in talking about the 
Heiss patent, used a tliree-eom])onent system. 1 think one 
component was a polyol, one was isocyanate, and you said 
the third component was the aroclor material or plastic- 
izer! A. Yes. 

Q. The plasticizer does not react at all in the reactions 
depicted in the Heiss patent, does it? A. Chemically? 

Q. Chemically. A. No. 

(j. It is really Just a solvent? A. Well, 1 wouldn’t call 
it a solvent because 1 think the situation miglit be il- 
hi strafed as follows : 

If one wants to facilitate' a chemical reaction between 
two components, one needs mobility of the molecides in 
the system. This mobility usually is obtaiTied by adding 
a liquid. 

Now, if that liquid is only added for that purpose, and 
then removed from the product of the reaction, one refei's 
to this as a solvent or a diluent. 

(167) When, hoAvever, the conditions are chosen in such 
a manner that after the reaction this inert liquid ?'e- 
mains in the system for certain practical purposes be- 
cause of the plasticizer, it in fact — in fact, Mr. Heiss calls 
it a plasticizer. 

Q. Rut he also calls it a solvent, doesn’t he? A. He also 
calls it a sohmnt. 

Q. In the reaction you described in a solvent Avhich is 
remoA'able, let’s say, or let’s take benzine, Avhich T suppose. 
Avonld be a classical solvent, the reaction in benzine of 
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the polyol and the isocyanate in the aroclor material, is 
it? A. The patent doesn’t tell me anything about it. 

Q. I am not asking you what the patent tells you, 
doctor. You are supposed to be an expert. I want you 
to tell me. A. Well, with the exception, of course, that 
at the end you remove the benzine whereas you don’t 
remove the aroclor, or whatever else there is. The re- 
action as such is the same. 

Q, Neither solvent plays any reaction role? A. No. 

Q. You heard Mr. Kelton mention the Price patent; 
Dr. Price’s patent? (168) A. Yes. 

Q. Are you familiar witli that? A. Yes.’ 

« • • 

(169) Cross Exammation bii Mr. Sxveeney (cant’d): 

Q.^Dr. Mark, wotild you explain 1)]-. Price’s patent? 
A. Yes. Well, the Price patent has an ol)jective which 
is somewhat different ; in fact, somewhat narrower than 
the other patents Avhicli liave been discussed. 

(170) The title already indicates tliat what the patent 
intends to accomplish is a polyether-polyurethane rubbei-. 
Tn other words, the patent is directed, or tlie teaching is 
directed to liow to make a rubber, whereas, in tlie otlier 
cases, many other applications have been visualized : coat- 
ings, adhesives, thermoplastic materials,, and the like. 

The patent then, from column, one line, 16 or IS — 
the fact that rubbery materials have already been made 
by the interaction of polyester-polyols with diisocyanate 
or polyisocyanate. 

And at the end of this paragraph he says tliat one ob- 
jectionable property of the polyester-poly isocyan ate prod- 
ucts is that their resistance to water is not quite as good 
as one would like to have it in case of a rubber. 

And then he continues that polyethers have a higher 
stability against hydrolysis, which of course is perfectly 
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correct, and therefore it might be a good idea to sub- 
stitute the polyesters by polyethers, whenever one wants 
to prepare a rubbery material with the aid of diisoeyan- 
ates. 

This is spelled out between lines 29 and 39. 

In the next short paragraph from 40 to 45 it then says 
that one would expect, in this manner, to get new vulean- 
izable rubbers which have particularly good (171) prop- 
erties, such as high abrasion resistance and whatnot. 

And now comes the actual finding, the invention, namely, 
that materials of this type can be formed if one reacts 
allcylene oxide, polyglycol addiicts with organic diisocy- 
anates, if they have a sufficiently high moleciilar weight, 
and if a trifunctional, or eveii more functional unit is 
involved. That is really the content of this important 
short paragraph between line 48 and line 52. 

And then the next paragraph, which goes from column 
one, line 53 to column 2, line 6, teaches that a certain limit- 
ing molecular weight lias to be made, or has to be used, 
and that small amounts of a trihydric or tetrahydric 
alcohol has to be present, a small percentage oi- percent- 
ages have to be present in tlie polyether-xjolyol. 

So it spells out the^ — what are the necessary conditions 
in order to get a rubber in a qiialitative fashion. 

Now, then, obviously in Column 2, line 1.4, beginning at 
line 14, it then goes on to tell a little bit more, in detail 
what the molecular weight is, and what the amount of 
branching has to be in order to get products of the de- 
sired character. 

Then it is explained that in the case of the linear poly- 
glycols, molecular weights as low as (lOO are found to give 
good rubbery products if reacted with a di-isocyanate. 
(172) This is wliat liolds for the linear intermediates. 

If, however, one introduces, as it was taught before, 
certain percentages, either .qf a trifunctional or of a 
tetrafunetional, or even of a more highly functional ma- 
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tei’ial, that is, if oiif relies on cross-linking of increased 
intensity, then the inoleenlar weight of the intermediates 
becomes, or has to be progressively higher. 

Again, a quantitative information is given as to what 
amount of trimethylolpropane, which is a tidhydrie alco- 
hol, would require a certain increase of tlie molecular 
weight. 

Then again, in the next paragraph, tlie limits, so to 
speak, betw'een the rnbbeiy materials which one wants to 
get and between the resinous materials Avhich one doesn’t 
w'ant to get in this specific ease, is explained in somewhat 
more detail. In other words, really, the problem is to 
have an appropriate balance betw’een molecular weight of 
the intermediate and cross-linking. 

That is the claim in this. Tt is in two paragraphs. As 
long as one wants to have an elastomeric, i.e., a rubbery 
material, one has to maintain a certain balance between 
the molecular Aveight of the intermediate and between the 
degree of cross-linking. 

Now, then, the next paragraph refers to an (17,S) ob- 
servation, to a discovery, or to a finding, namely, as one 
builds up the alkylene oxide units, either Avith a difunc- 
tional or Avith a tri -functional initiator, that propylene 
oxide units are far superior to those v,'here ethylene oxide 
has been used. Ro this is a clear indication that CAndently 
experiments have been made to shoAv that propylene 
oxide is the choice unit over ethylene oxide. 

And the reason is given immediately because the re- 
sultant materials have a better Avater resistance, and also, 
they have less tendency to crystallize. 

Noav, practically speaking, that means that Avhatever 
you make out of them, rubbers, solid rubbers or foams, 
Avould be more flexible and they Avould be softer than the 
corresponding products made Avith the use of ethylene 
oxide. 
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And then I am going over now and we are now coming 
to Column 3 where it is disclosed that one must not use 
either ethylene or propylene. One can use mixtures. So 
really the contents of the teaching on Column 3 on top, 
mitil line 13, prompted me to make this Chart F, vvdiich 
indicates that in Alkyiene oxide condensates one may 
have more than one unit or one monomer, and it is hert*. 
Then later, it is said tliat tlie alkyiene oxides may he, may 
eventually result into polypropylene glycols or polybuty- 
lene glycols, or, of course, (174) polyethylene glycols, 
and it is then here indicated that mixtures of them ai’e ad- 
vantageous or, in any e\'ent, can also he used for any- 
body who wants to practice the invention. 

Then he comes hack in a more quantitative fashion to 
the molecular weight limitations in tei-ms of getting a 
rubbery pi-oduct or products. 

In the next paragraph, Avhich goes from line 30 to line 
40 in Column 3, actually the inventor actually discusses 
just these copolymers of ethylene oxide and ])ropylene 
oxide which had been shown in C'hart F. Really, this was 
the reason why the C'hart F was made iij). 

Q. You are referring to Exhibit 4F, just so that the 
I'ecord is clear. A. Yes. Excuse nu‘, ])lease. You are 
right. T am lad'erring to Fxhihit 4F. 

And again, at the end it is said, in this s])ecific case, 
the poly-alkylene polyol, which is then lati'r reacted, of 
course, with the di-isocyanate, should have a molecular 
weight over a thousand. 

T think this really conchnh's the teaching as far as the 
polyols go. 

Now comes the teaching as far as the polyisocyanates 
go. Just like in all the other patents, or in any patent, 
in fact, the individual ingredients have to he disclosed, 
they (175) have to he described, what can one use if one 
uses it, how does one use it, and T think at this point 
it finislu'S the teaching concerning the composition, mole- 
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culai’ weight, and cross-linkability of the polyol com- 
ponent. 

Now comes the di-isocyanate, component. I don’t think 
that this is particularly — 

Q. It is quite similar to what is in tiie Heiss patent, 
isn’t it? A. Well, it is not only similar to the Heiss pat- 
ent hut it is similar to what Bayer has on page 2fi in 
some table where he has all the desmodur, and of course 
the two more or less — the two materials which have al- 
ready been discussed here, namely, TDl and MDl, are 
included. 

Also at the end it is indicated that instead of isocvanates, 
that is. instead of molecules, or compounds Avliicl; carry 
the reactive group NCO, one might also use those whicii 
carry reactive group NCS. Those are the thioisocyanab's. 
^ Then the next tAvo paragraphs, those wliich go from 
60 to 71, really just sIioav that one must not use the di- 
isocyanates in order to react to the polyglycols. One can 
also rise di-carboxylic acids. 

Q. I thought T misunderstood you, Do you mean that 
A ou don t haA'e to use the di-isocA'anate ; a'ou can use the 
di-carboxylic acids? (176) A. Yes, 1 can use any ester 
forming di-carboxylic acid. 

Q. Which Avould get you a polyester material? A. This 
Avould, of course, go back- into the classical polyester rub- 
bers of Bayer, Avhich, hoAve\’er, then, in this case, Avould 
contain also important polyether components. 

You see, the difference between this disclosure and 
Bayer is that Bayer used throughout estei- bonds and only 
in a few specific cases he puts ether bonds in his net- 
Avork. 

Here one has already a polyether Avith terminal hydroxyl 
groups and one noAv uses dicarboxylic acid and one uses 
the dicarboxylic acid only to link the terminal hydroxyl 
groups together and still maintains the backbon(' of tiie 
molecule ether bonds. 
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Q. All right. Go ahead, doctor. A. All right. Thank 
you. 

Then a few words are said about how the reaction oc- 
curs, namely, rapidly at room temperature, and then it 
is said up there how one eventually can mitigate the rate 
of reaction so that it would not become too vigorous by 
actually using not a di-isocyanate hut a complex of two 
di-isocyanates which first have to open up in order to 
become reactive. 

Actually, this is a certain Desmodur of the Bayer 
articles, the so-called Desmodur TT is such a dimer of a 
(177) di-isocyanate. 

Now, that concludes the teaching as far it goes to this 
point. 

And now comes examples. 

Q. Perhaps T can shorten your explanation just a little 
by asking you is example 1 a polyester material I? A. 
Example 1 is a polyether material. 

Q. I beg your pardon. I was thinking of example 2. 
Example 1 is a polyether material hut using a diol; is 
that correct? A. Example 1 uses a diol as the initiator 
and uses a mixture of ethylene oxide and propylene oxide 
as a chain former, and then uses TDT as the di-isocyan- 
ate in certain proportions. 

Q. Then example 2 is the polyestei-? A. Example 2 
uses a cross-linking unit, namely, a pentaerythritol and ' 
uses propyleTie oxide as the chain former, and then uses 
phthalic acid. Tn fact phthalic acid ester is used as a 
chain former, as an extender. 

This is a polyester-polyether combination. The orig- 
inal chains are polyethers, and then they are put to- 
gether via polyester bonds. 

Q. All right. Then what is example 3, doctor? A. Ex- 
ample 3 uses, again, propylene oxide as the (178) chain- 
former and uses pentaerythriotol as the cross-linking 
point, that .s a tetrafunctional tie point-former, and uses 
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TDl as di-isocyanate. In other words, this is a poly- 
ether di-isocyanate composition. 

Example 4 goes back to a diol. In tact, it goes to the 
same diol — sorry. Not quite to the same — to a diol 
similar to the one. in example I, and reacts it with MDT, 
the other di-isocyanate which is visually employtd. 

Then this product is further condensed with TDl. In 
this case another trifunetional product was added, namely, 
triethylamine, and this is a catalyst. 

Q. You refer to the triethylamine as a catalyst I A. 
Well, probably it is a catalyst. 

And then this pvolymer obtained in this manner, that is, 
obtained from the diol, with MDI and TDl, was com- 
pounded like a rubber would be compounded with tlie 
carbon black and other processing ingredients and was 
cured, and the properties were deterinincd and compared 
with the properties, tlie mechanical properties of the 
I'ubber were determined and compared with the properties 
of a standard rubber of the market, and that is example 3. 

Q. All right. A. Tlum in column 5 — 

Q. T think you meant example 4, didn’t yon? (1711) A. 
Then — Excuse nie. Tn fact, this was example 4, or this 
was example 4, a jiart of the teaching of example 4 be- 
cause on the next page there are additional tests reported, 
whereas the tests on page — sorry — whereas the tests in 
Column 4. at the bottom of Column 4, refer to the me- 
chanical properties, the tests on tlie top of Column 5 re- 
•ferring to other properties, swelling characteristics, be- 
havior at low and at high temperatures. 

Tn all cases comparison is made with a standard com- 
mercial rubber known as paracril 18-80. 

Now, comes example 5 starting on Column 5, line 24, and 
this example teaches the use again of a copolynuu’ of 
ethylene oxide and propylene oxide initiated by a diol 
or a glycol, so that we have a long chain in which ethy- 
lene and propylene units are alternating, and the chain 
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has a molecular weight of 2,000 and has hydroxyl groups. 
There is one hydroxyl group in each hand. 

This material which is a liquid, at elevated tempera- 
tures, is mixed with TDI, with one of our di-functional 
isocyanates, and the resultant product was reacted to 
give a superior elastomeric polymer similar to those of 
the preceding examples. 

There is no teaching as to the exact character of this 
material, and apparently example 4 was selected to (180) 
make a series of measurements which would permit to 
compare the rubbers of this invention with standard rub- 
bers of the market. 

Now, the next short paragraph really only indicates 
that the high molecular weight intermediates are poly- 
ethers, which, was obvious, and there are terminal hy- 
droxyl groups. 

Of course, they have terminal hydroxyl groups. If 
one starts the reaction with a glycol or with a tri- 
fimctional material, that is. 

So it says that these polymers are also believed to con- 
tain terminal hydroxyl groups. 

Then comes a teaching about the ratios. The poly- 
glycols and di-isocyanates are combined on approxi- 
mately an equimolar basis. 

Q. What does that mean to you. Dr. Mark! A. On an 
equimolecular or equimolar basis ineans that the numbei' 
of NCO groups and the number of OH groups which are 
introduced in the reactor is about the same siiie. 

Q. Would yon expect a product to terminate in hy- 
droxyl groups or NCO groups? A. Well, at the end, on 
the average, statistically, if they are exactly equiinolar, 
half of the ends would be hydroxyl groups and half of the 
ends will be NCO groups, (181) and then, of course, it is 
said, when the elastomer is too soft, additional di-isoey- 
anate is added in order to get more cross-linking. 

Q. Would this be the excess? A. That’s correct: yes. 


/ 
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And when it is too hard and resinous ; in other words, 
when, instead of a rubber we get a resin, which is not 
the purpose of this invention, then less of the di-isocy- 
anate should be used. 

And then, at the end, he says that polyglycol should 
preferably be heated prior to the reaction, at least until 
it is in liquid form. 

Many of these materials, like the polyethylene glycols, 
or polypropylene glycols actually are solid, flakey, white 
flakey solids. 

Of course, in order to get them to react they have to be 
melted. 

Q. That is common, is it? A. Yes, sure. That’s ob- 
vious. 

And I think this is the teaching of the patent, essen- 
tially, as far as I can see it. 

Q. We have been talking here, or focusing, if I may, 
on the propylene oxide triols and tetrols in so far as the 
Heiss patent is concerned, and their reaction with di- 
isocyanatos? (182) A. That is correct. 

Q. I would like you to look back at the examples in 
Dr. Price’s patent. Example 1 is a glycol so that it is 
not a triol or a tetrol; am I correct? A. Example 1 is 
a glycol which contains ethylene oxide and propylene 
oxide; yes. 

Q. But it would be a diol? A. That is correct. 

Q. And example 2, of course, is a polyester which we 
are not really concerned with in so far as what the Heiss 
patent covers, but example 3 is the reaction of propylene 
oxide with pentaerythritol, which is a tetrol? A. Yes, sir. 

Q. And the isocyanate is TDI? A. That is correct. 

Q. In other words, this is within the Heiss definition 
of its invention, am I correct? A. Well, I would use a 
different terminology'. 

Q. All right. A. I woiild say that this is a case, or this 
is an experiment which shows how to react, how to build 
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up a polyether polyol with the aid of pentaerythritol aB,d 
propylene oxide and then react this polyol with a di- 
isocyanate. 

Q. Well, yesterday you talked about Claim 3 in the (183) 
Heiss patent, if you recall? A. Yes. 

Q. You were comparing it to the Windemuth reference? 
A. That is correct. 

Q. What I meant was that Claim 3 of the Heiss patent 
calls for propylene oxide trio! or tetrol, wouldn’t it? A. 
That is correct; yes. 

Q, Reacted with isocyanate? A. Yes. 

Q. That was what T meant. A. Yes. That is correct. 

Q. And then example 4. Again we go hack to the re- 
action of a diol, don’t we? A. Now, in example 1, the 
material disclosed is neon fluid 75-H-1400, and this is a 
diol. 

Tn example 4 what is Sjiecified is ucon 74-H-1400. 

T don’t know wlietlier they are identical or Avhat the 
difference is. As T sit here I don’t know. 

Q. Do you have any opinion? A. My opinion is that 
it is also a diol but T may be Avrong, but to the best of 
my knowledge right now it is another diol. 

Q. And then example 5 is the reaction again of a gly- 
col Avhich is a diol, isn’t it? (184) A. Yes. 

Q. What T am getting at, doctor, is that example 
3 of the Price patent is the only one that shows the reac- 
tion of a i)ropylene oxide tetrol? A, That is correct. 

Q. What was the reaction of example 3 run in? A. Tn 
alpha-chloronaphthalene. 

Q. And Avhat is alpha-chloronaphthalene? A. It is a 
liquid, an organic liquid. 

Q. Is it, in this case, used as a solvent? A. Well, I 
would guess that since it has a high boiling point— -I 
don’t knoAV right noAV what boiling point it has but I am 
sure it has. 
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Q. I can tell yon it is 263 degrees centigrade. A. T 
'vvonld have guessed that it was above 200, and since the 
temperature is not specified here exactly, in any event, 
1 arn sure that the alpha-ehloronapthalene was contained 
in the final product. 

Q. Tlien maybe you can compare alpha-chloronaphtha- 
lene and the aroelor that we have been talking about 
in so far as the reaction of example 3 is concerned! A. 
'V es. Alpha-chloronaphthalene is a high boiling inert 
liquid just like ai’oclor is one or another of the inert 
high boiling liquids which are disclosed in the Heiss 
patent. (185) ft is of the same type. So it is a 
plasticizer. 

Q. Is is also a plasticizer? A. Sure. 

Q, And therefore Avould you agree with me that the 
alpha-chloronaphthalene in example 3 of the Price patent 
pc'rforras the same function as the aroclors in the Heiss 
patent? A. I would say that it performs a similar func- 
tion. 1 don’t want to use the “the same” because quanti- 
tatively it may not be the same, but it performs a similar 
function. ,, 

Q. 'I'hey are very similar aren’t they? A. (No re- 

sponse.) 

Q. I am not sure yon heard jue, doctor. [ said they 
are very similar, the function of the alpha-chloronaph- 
tliaien(‘ and the aroelor are very sunilar in so far as 
the reaction of example 3 in Price are concerned. A. 

1 said already, in order to repeat my position, there 
will be differences in degree. Otherwise the function 
of the alpha-chloronaphthalene in example 3 is .similar, 
and if you wish, very similar to the function of the 
various ])lasticizing non-reactive organic liquids in the 
A’ariou.s examples of PTeiss. 

Q. ’I'hank you. 

Now, have yon looked at the claims in Dr. Price’s 
(186) patent? T don’t think that T want to ask vou 



135a 


Dr. Herman F. Mark, for Plaintiff , (Irons 

to go through them all as you have the specifications; 
T just wonder if you are generally familiar with them. 
A. 1 have looked at them but of course — 

Q. Well, the question I would really like to ask 
you is whether or not tlie alpha-chloroiiaphthalene ap- 
pears in any of the claims of the Price patent. A. T 
really would have to read them in detail. T haven’t 
read them with enough attention to be able to answer 
this question. 

Q. Well, I don’t want to take the court’s time while 
you read. Perhaps you can consider it over the lunch 
hour. 

* * # 

(187) By Mr. Sweeney (Cont’d) : 

Q. You testified yesterday, and we reviewed it again 
awhile ago, and you said that there were three com- 
ponents in the Heiss invention, and one of them you 
mentioned as being the -aroclor? A. It is not always 
aroclor. 

Q. Well, all right. The organic solvent? A. The 
plasticizer. 

Q. The plasticizer? A. Sure. 

Q. Bo T get from your testimony that you feel that the 
plasticizer is essentiallv or essential to the Heiss patent? 
A. Yes. 

Q. ’riien 1 would like you to look at Cohuun 3 starting 
at line 09 where it says: “In either case the products 
are relatively brittle resins which may be plasticized and 
rendered more flexible by effecting their preparation in 
the presence of a non-reactive organic material . . .” A. 
Yes. 

Q. Does that say that the non-reactive organic material 
is required? (188) A. Well, I think it says here that 
the brittle resins, if the brittle — 

You see, the reason why T am— is that which may be 
plasticized. If they are too brittle, you plasticize them. 


136a 


Dr. Herman F. Mark, for Plaintiff, Cross 

Q. What I meant was it doesn’t say that they have 
to be plasticized. A. Well, they have to be plasticized 
when they should be useful. 

Q. You are reading something into the specification 
apparently. I just want you to tell me whether or not 
it says that they may be used, that they don’t have to 
be used. A. Well, I think I can best make my position 
—or 1 have been trying to make my position more un- 
derstandable by the following: 

If we go through the materials which are needed in 
order to practice the Heiss invention, then in Column 2, 
44, we find that illustrative examples of suitable isocyan- 
ates, and so on and so on, which may be employed — that 
is his langiiage, his teaching in respect to the isocyanate 
oomiionent. 

Q. Did that mean that they had to be employed? A. 
I am .just, for the time being, not interpreting what 
it means. It is his language. 

Then we go to the top of 4, and there he uses (189) 
almost the same words: “. . . as illustrative examples 
of non-reactive organic liquids and solids which may 
be used . . . ’ So what is the difference between “may 
be employed” and “may be used”? Nothing. 

Now, it is certainly clear that Ave cannot leave out the 
isocyanates if we want to practice the Heiss invention. 

Now, since Heiss uses the same teaching, verbally the 
same teaching, for the introduction of the di-isocyanate 
as he does for the introduction of the non-reactive organic 
liquid, Avhich is the plasticizer, I conclude that’ the 
importance and the necessity of those two ingredients 
are of the same order. That is the reason really which 
compelled me to testify the way I did. 

Q. All right. Then would you take a. look at Column 
9, line 75, the top column, 10, down to line 7? A Yes 
And when I read that, what it tells me is don’t’ omit 
them. It IS undesirable to omit them. 
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Q. It doesn’t say don’t omit them, though, does it? 
A. Well, it says, “It is desirable to have them there.” 

Q. Which means that they might not be there? A. 
Well, again I must say, I am reinforced in my intei- 
pretatiou by comparing the way in which Heiss tells 
mo what kind of isocyanates I should use and what 
kind of non-desirable, (190) non-reactive organic liquids 
I should use. 

He uses the identical words. And this is the reason 
Avhy I said that this is another component. 

Q. Then Avill you look at Column 4, line 20 in that 
sentence which goes down to about line 24? A. (Witness 
complies.) 

Q. There it says that the adducts may he preformed, 
doesn’t it, and then added to the non-reactive organic 
liquid? A. Yes, but the adducts are the condensates 
of the diol or triol or tetrol, or whatever it is, and the 
propylene oxide. 

Q. But you have used the Avord “adduct” yourself 
for the final reaction product? A. Yes, but if he A\muld 
here use — 

You see, in this — 

Now it says, it starts by saying “The above-described 
adducts may bo preformed and then added to the non- 
reactiA'o organic liquid or solid and converted to a 
more highly polymerized state” by probably heating, or 
something else, “or they may be formed in situ and 
then converted to a higher state of polymerization.” 

Noav, that shoAvs that the adducts must be the con- 
densates of Avhatever he uses, the diol or tetrol or 
ethylene oxide. 

(191) Q. Well, the reaction between the propylene oxide 
triols or tetrols and the isocyanates is a polymeriza- 
tion, isn’t it? A. Yes. 

• * * • 
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(192) By Mr. Sweeney: 

Q. Dr. Mark, before lunqli I had asked you to look at 
the Price claims and to tell us whether or not any of 
the Price claims include the alpha-chloronaphthalene that 
is used in example 3. A. None of tlie Price claims in- 
cludes any plasticizer such as the alpha-chloronaphtha- 
lene in claim 3. In fact, the entire patent does not use 
anywhere the Avord “plasticizer” nor is there any allusion 
to desirability of a plasticizing action. 

Q. Is the use of a plasticizer, such as the ones Ave have 
been talking about in polymer chemistry, a common 
tiling? A. Yes. 

Q. Would you please look again at the Heiss patent. 
T ask you in particular to look at the second full para- 
graph in column one. Avhich begins at line 13, I guess. 
Tn your discussion yesterday you didn’t allude to that 
])aragraph and T Avondered if you Avould discuss the 
materials that are listed there for us. A. In this para- 
graxjh are listed the folloAving applications of the products 
of the inA’^ention. 

(193) For easting or })ouring into intricate forms or 
crevices. That is one application. 

Then there is adhesiA’es, A\duch is another one. As 
protective coatings is one. 

Com[)onents of insulating varnishes is one. 

Impregnants for fibrous material to make Avater re- 
sistance, flame resistance and improAmd hand. 

Insulating and electric elements and transformers, 
oapacdors, electric terminals or bushings, cables or other 
electric devices and’ as foamed-in-place resins. 

Q. Thank you. Are those products which are com- 
mercially manufactured! A. Yes. 

Q. Are urethane materials used in manufacturing those 
products? A. Some of them, yes. 

Q. Would you categorize them as useful products’ 
Oh, sure. 


•ip! 
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Q. Yesterday you discussed the Windemutli patent, 
Avhich I believe is plaintiff’s exhibit 5, and in doing so 
T believe it was your testimony that the propylene oxides 
and T think you mentioned butylene oxide and I think 
you said one or two other oxides were disclosed because 
tlie patents said alkylene oxides. (194) A. That’s cor- 
rect. 

Q. T am not trying to put words in your mouth; I 
am just trying to shorten this up. A. That is cor- 
rect. 

Q. Does Windemutli say propylene oxide anywhere in 
the patent? A. Windernuth does not specifically use 
propylene oxide by naming it, but he does disclose the 
use of propylene oxide derivative, namely, of epichlorohy- 
drin and in describing this use he refers to a terminal 
alkylene oxide group. That is in column 4, lines 13 
and 14. 

Because epichlorohydriii is a propylene derivative it 
terminates in an alkylene oxide group. 

Q. What T asked you — and I think you ansAvered it 
and gave me additional information — was whether or 
not Windemutli at all in the patent specifically says 
Tiropylene oxide anywhere within its four corners. A. 
It doesn’t use the word propylene oxide. 

Q. This morning before lunch we talked about, what 
.shall we call it, the hydrolylic quality of the ethylene 
oxide urethanes and the propylene oxide urethanes. Would 
you compare those two insofar as their affinity for- water 
is concerned? A. Under otherwise equal or similar con- 
ditions, polypropylene oxide materials are less swelling, 
less (195) moisture uptaking than the corresponding 
polyethylene oxide materials. 

Q. Uor the purposes of, shall Av^e say, commercial ure- 
thane foams and elastomers today, is it desirable today 
to have a less water-loAung system? A. For foam 
specifically I think it is in most cases desirable. 
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For, for instance, the treatment of fabrics, it is not 
desirable. In fact, it is undesirable. 

Q. But there are instances in commercial urethane use 
where the more or less hydrophobic materials made from 
propjdene oside are more desirable? A. Yes. 

Q. YHiat does Dr. Windempth say about the products 
tliat he gets from reacting his polyglycol ethers inso- 
far as their water loving qualities are concerned? I 
tliink T might be able to help you by calling your atten- 
tion — A. Can I just enumerate a few instances? Not 
all of them. 

Q. All right; go ahead." A. In example one he says' 
in column 5, line 10 or 9 and 10, a light yellow resin 
is obtained on cooling which is insoluble in hot and 
cold water. 

In example two and three and four he again (196) 
characterized his products as being insoluble in water. 

In example 5 he discusses the properties of eight 
products in a table on the top of column 6, some of 
them are soluble, others are insoluble in water. 

Example 6 produces a product which is insoluble in 
water, but swells in water. It has a swelling capacity as 
spelled out in line 44 of this column. 

I think that shows that he can just — depending upon 
the conditions under which the material is made, the 
])roportions of the ingredients and so on— he can vary 
the leaction or the behavior of his product against 
water. 

Q. Is there a ditference between a urethane material 
that is soluble in water and one that swells in water? 
A. Sure. 

Q. Maybe you would describe that for me. A. Well, 
I mean cotton swells in water. My handkerchief swells 
in Avater; but is not soluble. 

Q. Would a swelling quality, for example in a ure- 
thane loam, be a problem in water swelling quality? 
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A. Yfell, I think it depends on the lase of the foam. 
If one wants to use a polyurethane foam, let us say, 
to make sponges with Avhich one can wash windows and 
cars, a certain degree of water swellahility will be ac- 
tually desirable. 

Of course, on the other hand if one uses the foam 

(197) in the upholstery field, then probably one would 
prefer a material which does not swell in water. 

Q. Do you know whether the prppylene oxide based 
foam swells in water? A. Less. It swells less. 

Q. Will it swell at all? A. Well, of course everything 
swells a little bit. I don’t loiow, maybe the moisture 
absorbtivity is very low, but any Avay I can make a 
statement in general that propylene based foams will 
swell less. 

Q. In the context of the commercial use for upholstery, 
propylene based polyurethane foam doesn’t swell enough 
to cause a problem? A. Again I would like to say that 
tliey swell less, substantially less. 

Q. What does Windemuth mean in column two in the 
paragraph whicli begins at line 18 where he talks about 
these reactions of polyglyeol ethers and he gets down to 
the bottom in the next to last sentence and he says the 
plasties are of interest because of their swelling prop- 
erties? A. Well, I presume in this specific case he thinks 
about such uses as impregnation of fabrics and certain 
coatings, coatings on wood, for instance, they must swell 
a little bit in water, otherwise in the long application 

(198) they will peel off. 

Q. He is talking about the polyglycol ether reaction 
with iseoyanates? A. Yes. 

Q. And he says that tliese plasties swell, which is 
what we have been talking about. A. Yes. 

Q. I presume, therefore, that he is teaching that these 
plastics Avill swell in connection with water? A. Oh, 
sore. ITsually if there is no other word used than 
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swelling, usually it refers to swelling in water, although, 
of course, there are certain swellings, for instance in 
gasoline. Where you refer to, the plastics are of interest 
because of their swelling properties, it really doesn’t 
.say in what they swell. 

Q. It does — A. But then it says, it continues, now, 
for instance, it is possible, according to the invention, I 
am now reading, your Honor — 

The Court: T am following. 

A. Line 33. To prepare rubber elastic products which 
are completely indifferent in aliphatic hydrocarbons how- 
ever swell in contact with water. 

For instance, one wants rubbeiy materials not to swell 
in hydrocarbons if they are used as sealants in a sys- 
tem where (199) they come in contact with gasoline and 
these materials could be used for this purpose. 

Mr. Sweeney: Thank you, Doctor. 

Q. Yesterday you were asked to give your opinion as 
to a cpiote which Mr. Kelton read to you and now”^ I 
am not trying to reread tJie quote, but it was to this 
effect, Windemuth discloses only ethylene oxide and I 
believe you said that that was incorrect. A. Yes. ’ 

Q. My question is related to the one T asked you 
awhile ago. Tt is true that there is no specific disclosure 
of propylene oxide in Windemuth, isn’t it? A. Again I 
must say he doesn’t use the word propylene oxide. He 
uses alkA'lene oxide which for every chemist comprises 
propylene oxide and more than that he describes the re- 
action of his products with a propylene oxide deriva- 
tive. 

Q. All right; we have been through this before and I 
guess there is no use in burdening the record. A. Yes 
sir. ' ' • “-j 

• • • 
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(201) By Mr. Sweeney (cont’d) : 

Q. Now, if you would, Doctor, turn to the Sokol refer- 
ence, which 1. believe is plaintiff’s exhibit 6. Does Sokol 
liave anything to do with urethanes? A. No. 

Q. If you would then, please, look at the English 
translation of Dr. Bayer’s article, which is plaintiff’s 
exhibit 7-B. Tlie chart, Doctor, which is marked as 
plaintiff’s e.xhibit B. A. That is this chart here! (in- 
dicating) 

Mr. Sweeney : Yes. 

Q. With reference to plaintiff’s exhibit B, which shows 
the network you described this inoriiing, is there any 
suggestion in that chart that the units are polvetliers? 
A. No. 

Q. Are there any trifunctional compoimds disclosed in 
tlie Bayer article! A. Yes. 

Q. What are they ? A. If I may draw your attention 
to page 41. We go (202) down to the first section 
which begins on that page. 

Q. Is that the one that ])egins with “this reaction”? 
A. That is correct. “This reaction can be utilized for 
production of new and highly stable foam substances. 
By mixing a ’polyester from a dycarbo.xylie field and 
trivalent alcohol.” That is one place where a trivalent 
compound is disclosed. 

Q. That disclosuH' relates to polyester, of course? 
A. Sure. 

Q. There is no disclosure there of propylene oxide. 
A. No, no, nOj This is the principle, this is a matter 
of disclosing a principle. Whether this principle is 
finally embodied by one or another material is not here, 
discussed. 

Now% then, may T draw your attention to page 50 and 
on pag(' 50 the last section in the fourth line — 
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Q. Is that the one beg'inniiig “the coiubiiiation'’t A. 
That is correct. Castor oil is used and we laiow that 
castor oil is a trifunctionai — is a triol, 

Q. But it is also a polyester, isn’t it? A. Yes, sure. 
But in luy answer to your questions as to whether in 
the Bayer article trifunctionai polyols are mentioned 
is yes, they are mentioned. 

Q. I wasn’t arguing witli you. (203) A. No, no, 1 
.just wanted to — I didn’t want to argue with you either. 

Q. 1 .iust meant that castor oil is a polyester. A. 
That is correct, yes. 

Q. T am not sure, but T tlunk this morning you said 
that there were two polyethers shown in the Bayer 
article; am T correct? A. Yes, 

Q. Just to clarify my mind would vou point them 
out to me? A. Well, 1 think what f said— at least 
what 1 hoped to say— is the follo^\nng; in table 2 the 
(,'ighth and ninth ingredient — 

The Court: What page is tliat. Doctor? 

The Witness: That is on page IG, your Honor. 

eighth and ninth ingredient, which have melt- 
iug points of 120 and 124, are monoetherdiols. They 
have one ether bond and two hydroxyl groups so they 
are not a poly, they are a monoether diol. 

But farther down a compound which has a melting 
point between 208 and 212 is a diether diol or in our 
nomenclature a polydiol and those are the two materials 
which they have prepared and characterized and used. 

Q. Which you characterize a diol and a polydiol; (204) 
am I correct? A. Yes, T think Ave alvA’^ays have done that 
here. 

(205) Q. Those are the , only polyethers disclosed then? 
A. Yes. 

Q. There is no disclosure of propylene oxide based 
tnol or tetrol, is there? A. No. 
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Q. Dr. Bayer was a co-inveutor with Windemntli in 
the Windematli patent, wasn’t he? A. That’s cori-ect, 
■yes. 

Q. If I may ask you to turn to the Hill patent, which 
is Plaintiff’s Exhibit 9, the reactions in Hill are all 
with glycols, aren’t they? A. Yes. 

Q. Are you aware that the Hill patent was cited 
against the l^rice patent as prioi- art? A. I tliink I 
remember, yes. 

Q. Do you find any suggestion in Hill at all about 
using triols or tetrols? A. No. 

* «= * 

(207) Q. What f meant was is there a claim in the. 
Heiss patent which would cover a castor oil isocyanate 
reaction product. A, No. 

* # * 

Re-direct Exaniimtion by Mr. Kelton: 

* t- 

(209) Q. Mr. Sweeney was implying, as I understood 
him, a comparison between Price and Heiss, the patents. 
1 wonder if you ha\n» any comment you could make on 
the comparison of Price ami Heiss, so far as plastici- 
zers, their signilicance oi' in that general area. A. Well, 
there is a significant difference. When a cliemist reads 
the Heiss patent, he becomes aware of the fact that tliere 
exists a considerable degi'ee of preoccupation of the 
inventor wit^i a plasticizing ingi'edient. It is introduced 
on the top of column four with the same weight and, 
in (210) fact, with the same words as is introduced the 
diisocyanate in column 2, line 44. 

Again, two otlier places later on, in columns 10 and 
11, attention again is drawm by the inventor on the im- 
portance and d('sirability of tlie plasticizer. 
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All examples contain it. Several examples — in fact, 
examples 11, 12, 13, 14 and 15 all are completely de- 
voted to the study of the amount and the character 
of the plasticizer. 

In other words, the plasticizer or the nonreactive 
organic liquid figures as a major part in the Heiss 
patent. 

fn the Price patent, it is not even mentioned. The 
only ingredient which has plasticizer characteristics is 
the alphachloronaphthaleue in Example 3. Nowhere else, 
is there any word or any mention of a plasticizer or of 
the desirability of a plasticizing action. 

Mr. Kelton; 1 liave no further questions, your 
Honor. 

The Court: Mr. Sweeney, anything further! 

Re-cross Examination by Mr. Sweeney: 

Q. i: think T have already asked you this but, castor 
oil doesn’t have any propylene o.xide, does it? A. No. 

Q. Referring again to the Price patent, in example 3 
IS (211) the only example that discloses the uses of a 
propylene oxide pentaerthritol condensate, am T cor- 
rect? A. Yes. 

Q. That example uses alphschloronaphthalene as a 
plasticizer? A. Yes. 

• « * 
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(220) CHARLES C. PRICE, called, as a witness for the 

plaintiff : . 

(221) Direct Examination hy Mr. Kelton: 

Q. Would yon please, state your name and residence? 
A. My name is Charles C. Price. My residence is 118 
Hilldale Road, Lansdowne, Pennsylvania. 

Q. What is your present position? A. T am Benjamin 
Franklin Professor of Chemistry at the University of 
Pennsylvania. 

(222) Q. Can you fill us in a little on your education? 
A. T went to college at Swarthmore College, entering 
in 1930, and got my Bachelor’s degree in Chemistry with 
high honors in 1934. 

T then began my graduate work at Harvard University 
in September of 1934 and completed my PhB, my doc- 
toral degree, in June of 1936. 

Q. Dr. Price, can you outline foi- us your experience, 
your employment? A. My employment has been — 

Q. Following your receiving your PhD from Harvard 
in 1936? A. It has been in three universities. I went in 
the fall of '36 to the University of Illinois, where I first 
served as a post-doctoral research assistant to Profes- 
sor Roger Adams, and then was put on the teaching stall' 
and, first, as an instructor, associate, assistant professor 
and in 1942, I became associate professor at the Univer- 
sity of Illinois. 

At the end of the war, I left the University of Illinois 
in January of 1946 to go to the University of Notre 
Dame as professor of chemistry and chairman of the 
chemistry department. I served as chairman there, except 
for a brief leave of absence of a year or so when I ran 
for Congress (223) in the United States Senate, re- 
turned to the chairmanship, but shortly thereafter in 
1954 left Notre Dame to go to the University of Penn- 
sylvania as Blanchard Professor of Chemistry and chair- 
man of the chemistry department at Pennsylvania. 
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V did resign iny administrative duties as chairman in 
1[)()5 when T was president of the American Chemical 
Society. 

Q. Doctor, ilo you have any honors and awards! A. 
Yes. d’he first and perhaps one of the best is the Ameri- 
can Cliemical Society award in pure chemistry, which T 
received in 104fi. Tliis is given annually to the young 
chemist, under 36, who has published the most dis- 
tinguislied or exciting research. T received this when 
I was 38 years old in 1946. 

For the research T did during the war, Avhich involved 
.some work on synthetic rubber, some Avork on chemical 
warfare agents and some work on drugs for malaria, 
I r(*C(‘i\’ed an Aimiy-Xavy certificate of appreciation in 
1947. 

In 1948 I was awarded the Indiana Junior Chamber 
of Commerce Young Man of the Year award. 

in approximately 1955, T received the Honor Scroll 
of the Chicago Chapter of the American Institute of 
Clnunists. 

And in 1963, the Honor Scroll of the Philadelphia 
('hapten- of the American Institute of Chemists. 

In about 1965 or 1966, the Honor A^vard of the 
Philadelphia Section of the American Chemical Society. 
(224) That 1 think covers most of them. 

Q. .Do you have publications, Doctor? A. Yes, sir. 
1 have i)nhlished approximately 250 or a few more than 
250 scientific papei-s, either alone or with my students. 

I have approximately 20 patents on a variety of dif- 
ferent subjects, and I have written or co-authored four 
books. The first was a brief course in organic chemistry, 
Avhich was an elemeTitary college chemistry course. 

The second was a book called “Keactions of the Car- 
bon Double Dond," which Avas published in 1946 and 
dealt extensively Avith the chemistry of polymerization 
reactions. 
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Approximately 1955 or 195(5, 1 published a book on 
sulfur bonding, which had to do \vith the effect of sul- 
fur in organic compounds on their chemical and physi- 
cal lU'operties. 

In about 1970, 1 published a book called the “Geometry 
(■f Molecules,” as part of a cliemistry-biology inter-phase 
seT'ies, and I am now involved in writing a book for a 
bench mark series on the origin of life. 

Q. You stated in connection with your previous answer 
during the time yon were president of tlie American 
Chemical Society — v.'hen was thaf? A. Well, I have been a 
member of the American Chemical Society ever since I 
finished my doctorate degree, I guess in (225) ’36 or ’37. 
I have served in many capacities for the Society and I 
served as president of the Society in 1965. 

T ])ave also had other offices in the Society. I in- 
stigated ami Avas the fir.st chairman of a committee on 
chemistry mid public alfiairs for the American Chemical 
Society. 

I also belong to some other scientific societies. The 
American Association for the Advancement of Science, 
and T Avas the vice-president of that organization foi‘ 
chemistry in 1971. 

r am also a member of the British, German and SAviss 
Chemical Societies. 

Q. At the time you Avere president of the American 
('hemical Society, about how many members did they 
have, as you recall! A. They had Just passed the 100,000 
mark in members. 

Q. Could you just tell us briefly what your areas of 
chemical interest are? A. My most fundamental basic 
interest in chemistry that T guess pervades almost all 
ol my publications has been an interest in the x'ela- 
tionship of the structure of molecules to their chemical 
react! AT ty. 
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Within that broad, very broad test, I have done work 
extensively on polymers. I guess if T had to select any- 
one area in which T had done the most work it would be 
in polymer (22G) chemistry, both in the vinyl poly- 
merizations, that is the polymerization of compounds with 
carbon double bonds, and in the preparation of poly- 
ethers. 

T would guess that that constitutes somewhere around 
30ffe of my total research publications. 

Another 30% roughly^ would be related to the syn- 
thesis and properties and the chemical reactions and 
the preparation of many other organic compounds. 

About 20% of my- work has been involved in what 1 
would call fairly theoretical studies of the kinetics and 
mechanisms of organic reactions, and about 20% has 
been involved in areas related to biochemistry' such as 
the treatment of malaria, the treatment of cancer, and 
some of the very important reactions of proteins and 
nucleic acids that are such important materials in liv- 
ing systems. 

I might just add that the one other thing that I have, 
done (piite a bit of in the scientific line, in addition to 
wi-iting my own things, has been editing. T have been 
one of the editors of — one of the original editors of the 
Journal of .Polymer Scienc(‘. I have been on the editorial 
board of Chemical Reviews, and of the Journal of Or- 
ganic Chemistry. 

1 was on the editorial board of a series of books 
called “Concepts in Chemistry” published by the (227) 
Rand Press. T Avas tlie Chief Editor of a series of 
books called “The Chemistry-Biology Inter-Phase Series”, 
published by McCraAv Hill & Co. 

Q. Can you tell me whether or not you are or have 
been a consultant? A. Yes. T have been a consultant 
in two different areas in industry. 
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I have been a ^ general chemical consultant for tlie 
Socony Mobil Oil Company from about 1942 or ’4;i 
to about 1956. 

1 have been general consultant for the Hercules Pow- 
<ler Company from about 1942 until about 1966.' 

1 have been general consultant for the Eli Lilly 
Pharmaceutical Company from about 1942 through the 
present. 

1 have been a general consultant to the Gleneral I’ii-e 
•and Eubber Company from about 1.946 through the 
present. 

In addition to my industrial consulting, I liave also 
■been involved in considerable activities of this kind with 
the government. 1 was on— for the National Research 
Council, 1 served on their advisory committee to tlie 
Quartermaster Corps for many years, and I served on 
and in fact for many years chaired the ACS, American 
Chemical Society Advisory Committee to the Chemical 
Corps. 

[ have also been on the Study Sections, which is (228) 
an advisory group, to the National Institute of Health 
in relation to cancer and I served as the second chair- 
man of the National Science Foundation’s Divisional Com- 
mittee on jVlathematical, Physical and Engineering 
Sciences. 

I think that covers most of my major consulting 
work. 

Q. Dr. Price, I show you Plaintiff’s Exhibit 1, which 
is a patent to Herbert h. Heiss, and 1 ask you to look 
at Claim 3 of that patent and I will ask you whether 
you or anyone working under your supervision ever 
prepared a condensate of propylene oxide with an alcohol 
having three to four OH groups, and then reacted that 
condensate with an excess of jiolyisocyanate? 

Mr. Sweeney: Your Honor, Dr. Price is a fact 
witness, 1 think, in the main. 
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Mr. Kelton: 1 am asking him. 

Mr. Sweeney: I would object to that question a.s 
leading. I said the other day that with an expert 
I can see wliere it is necessary, l)ut with a fact 
wutness, if the Court please, 1 tliink the rules of evi- 
dence should apply. That is a leading question. 

The Court: All right, Mr. Kelton. 

Mr. Kelton: 1 will witlidraw the question, yovir 
Honor. 

(22.9) Q. Dr. Price, have you made, as you recall, any 
invention in the field of polyether urethane rubber? A. 
Yes, sir. 

Q. Do you remember about when? A. Yes. The idea 
on which that invention was based was at the end of 
January 1949, and we made the first rubber balls out 
of polyurethane polyether by early April 1949. 

Q. Doctor, can you tell me a little bit more about 
the idea in January 1949 to which you referred on which 
you indicate the invention was based? A. The basic 
idea involved the concept tliat polypropylene oxide chains 
would make an excellent— -if incorporated into a network 
structure — ^^vould make an excellent rubber material. 

Wlieii T first got this idea at the end of Jamiary in 
1949 that this would be a desirable rubber, the next 
problem was how one could make such a network struc- 
ture. 

Q. Bel ore you get to that point. Doctor, let me ask 
you: You said the end of January 1949. How are you 
sure of the date? A. As a part of my duties as a mem- 
ber of the National Research Council Committee advisory 
to the Quartermaster Corps. T was asked to organize a 
research conference to discuss a problem which was a 
very serious problem, with the (230) military at that 
time of how to make rubber which would be useful 
at very low temperatures, at very high altitudes. We were, 
beginning to get bombers that flew very high. We were 
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considering the problems of the defense of this country 
from Arctic attack, so there were several areas in which 
the problem of developing rubbers which would serve 
Avide useful purposes at very low temperatures had be- 
come an important national objective. 

The state of the art was not well organized at that 
time and we thought it would be usefiil to try to bring 
together a group of the most competent experts we 
could find in this country to exchange their infon'mation 
and ideas about the various ways one could try to 
solve this problem. 

As T say, 1 was ask(‘d to chair that, and the confer- 
ence was organized and Ave brought together a group 
of roughly 12 or 15 scientists to meet about three or 
four days in Washington at the — T havT forgotten the 
name of the hotel — one of the hotels in Washington. 

The meeting Avas, in fact, A^ery successful in that the 
wide variety of physicists and chemists, theoreticians 
and practical people met there in this small group, did 
stimulate a lot of ideas. 

One of the ideas that occurred to me as a result of 
this Avas. in fact, this very idea that the characteristics 
(231) simple propylene oxide, polypropylene oxide mole- 
cules suggested to me that if tliey could be incorporated 
into a network structure, they AAmuld, in fact, be a very 
useful rubber. 

Tt was this idea that T mentioned and discussed at 
the conference and took home to Notre Dame to look 
in the literature to see if there Avas in fact any Avay 
to accomplish this. 

Q. Wien AAuas this conference held? A. It was about 
the last three days of January 1949, the 28th, 29th and 
30th, T belieAre. 

Q. You said that you Avent back to Notre Dame with 
this idea, as T recall. Wliat did you next do, as you 
recall? .\. T Avas, of course, well familiar Avith the 
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classical way ol: making a rubber network structure, 
whicli was to take the long polymer chains that are 
present in natural rubber or in the various diene syn- 
thetic rubbers and then cross link those by vulcanization 
into a network structure. 

1 knew at that time nothing, or virtually nothing, 
about polyethers, but a look in the literature revealed 
that no one had ever been able to make a high molecular 
Aveight long chain polyether of propylene oxide. The 
highest molecular weights T could find recorded any- 
Avhere in the literature was 3,000 molecular weight, 
whereas, to make (232) a good rubber by the classical 
vulcanization procedures, one needed a molecular weight 
of at least 25,000. 

So, it becanu' immediately obvious that the conven- 
tional method of trying to make such a network was 
not going to be applicable on the basis of the present 
state of the art. 

However, there had been disclosures of the Vul- 
collan ruhliers by Otto Bayer, in fact, they were already 
beginning to be introduced into commerce at that time 
employing the diisocyanate technology to make urethanes 
out of low molecular weights, diols and polyols. 

So, the alternate idea occurred to me then that per- 
haps the way to try to solve this problem was to apply 
the Vulcollan type idea to polypropylene oxide rather 
than the conventional sulfur vulcanization technique. 

That is what we proceeded to do, and by “we”, I 
mean myself and my student Ralph Herbst, who’ it 
happened was ,iust finishing his doctoral dissertation in 
Norte Dame in March of 1949, He already had a teach- 
ing ,iob, which was to call him to Utica, New York, in 
September, and so it occurred to both of us that it would 
he interesting if he could carry out the experiments which 
arose in my mind out of this idea. 
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Q. Did you carry out work or have it done for you 
in (233) this connection? A. Yes. I did arrange for 
General Tire to provide a stipend for Ralph Herbst to 
do this work. 

Q. It was Dr. Herhst that did the work? A. That is 
correct. He did the experimental work in the labora- 
tory. 

Q. About Avhen in the year 1949 did you first take 
this up with Dr. Herbst? A. It would have had to have 
been some time in March of 1949. 

Q. Do you recall Avhat you did? Well, let me put 
it this way. Doctor. 

You told me you got a stipend from General Tire 
tor this M’ork, Did yoxi get the stipend before you started 
Dr. Herbst on tlie work? A. Well, actually, Herbst 
started in March. After T had discussed this idea orally 
with Mr. Gilbert Swart, research director of General 
Tire, T did not have a formal Avritten request and 
authorization from Mr. Swart until April of 1949. 

(234) Q. Can you tell me how and Avhen you pro- 
ceeded with Ralph Herbst in connection with this project? 
A. Well, T called him in to ask him if he would be 
interested in carrying out these experiments. By these 
experiments T meant the basic idea which T outlined to 
him Avas to make polypropylene oxide Avith 3 or 4 more, 
hydroxyl groups to serve as the crosslinks, for the net- 
Avork; to react such glycols, which Ave would have to 
make oAirseh^es. These trihydric and polyhydric poly- 
propylene oxides were not available at that time. 

They did later become articles of commerce, but in 
1949 we had to make our own triol and tetrol alcohols, 
polypropylene oxides. So the first step was to make 
the branched polypropylene oxides and we selected pen- 
taerythritol as the main branching component and we 
selected sodium as the catalyst to condense propylene 
oxide Avith pentaerythiritol. 
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[ then outlined for him two possible — 

Q. As I understand it, you were attempting to make 
a condensate of propylene oxide and pentaerythi’itol ? A. 
Exactly so. 

Q. Okay. A. The second step in our procedure would 
tlien be to convert this low molecular weight liquid into 
a rubbei' network by the use of the hydroxyl groups and 
we first elected (235) and 1 outlined two ways to do 
this; one was the use of tlie di-isocyanate technique to 
l.'nk the hydroxyl groups through urethanes and the 
other was to use a dil)asie acid to link tlie liydroxyl 
groups of this polypropylene oxide by ester links. So 
we outlined two different strategies for converting the 
branched chain polyol into a network structure. One 
through polyurethane and one through polyester and 
lie, in fact, did botli of tliose before he left in Septem- 
ber. 

Q. When you refer to a dibasic acid, is that the same 
as a dicarhoxylic acid? A. Exactly. 

Q. Tn other words, it has two carboxylic acid groups 
in it? A. That is correct. Tt is another name for a di- 
carboxylic acid. 

Q. Dr. Price, I show you a letter— a copy of a letter 
on the stationery of University of Notre Dame, dated 
April 7, 1949, and whicli bears Price’s note on the upper 
lefthand corner “Price’s exhibit 7” and bears also a 
stamped number 10. 

Can you telf me what this document is? A. This is 
the letter that T wrote to Mr. G. H. Swart, the director 
of research of General Tire and Rubber Company, to 
confirm my discussions with him earlier, Arerbal discus- 
sions, (236) about ha\dng Ralph Herbst carry out this 
project of making polyether — polypropylene oxide rubber. 

Q. When you wrote this letter of April 7, 1949, did it 
contain the writing “Price’s exhibit 7” on it? A. No, 
sir. 
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Q. Did it contain the stamp number 10? A. No, sir, 

Mr. Kelton : T oiler in evidence as plaintiff’s 
exhihit 16 a copy, photocopy of the letter of April 
7, 1949 Avhich the witness has just identified as a 
letter written by him. 

Mr. Sweeney: No objection, your Honor. 

The Court: It will be received. 

(Plaintiff’s exhibit 16 was received in evidence.) 

Mr. Kelton: T Avould point out, your Honor, that 
throU!>:h the course of the years these documents 
have been used for many purposes and the hand- 
written “Price’s exhibit 7” was added and the 
stamped number represents the production num- 
ber in this case Avhen we produced it. 

The Court: All right. 

Q. Plaintiff’s 16, as T understand it, Dr. Price, and 
correct me if T am wrong, is a reqitest for the appropri- 
ation or provision by General Tire of another $1500 to 
cover Dr. TTerbst’s Avork. (237) A. That is correct. I 
did already have funds from General Tire at Notre. 
Dame, Avhich Avere being used to support other students 
in their Avork on Annyl polymers, so when this project 
came along, T had no money to support Herbst so I had 
to get extra money and that is, therefore, the reason 
why “T am therefore Avriting to ask whether you can 
appropriate another $1500,” the “another” represents the 
fact that T did already have money for other work and 
this Avas an additional grant to coAmr this particular 
project. 

Q. IVliile Ave are on the matter of plaintiff’s 16, Dr. 
Price, T think you baA’^e stated — I’m not sure Avhether 
you have stated Avho Mr. G. H. SAvart is. A. T think 
T have, but T can certainly repeat it. Mr. Gilbert H. 
(Swart Avas the research director for the General Tire 
and Rubber Company in Akron, Ohio. He was my major 
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contact for all of ray activities with General Tire from 
1946, when I began, until his death approximately 10 
years ago. 

Q, Did you have any response from Mr. Swart to your 
requests for another $1500 which you made in the letter 
which is plaintifp’s exhibit 16? A. Yes, sir; my appeal 
was successful. 

Q. T show you a photocopy of a letter addressed to Dr. 
Gharles C. Price, head, department of chemistry of (238) 
Notre Dame, dated April 18, 1949, and ask you what 
that is. A. This is a letter from Mr. G. H. Swart, di- 
rector of research, to me as the head, department of 
chemistry. Notre Dame, thanking me for my recent let- 
ter regarding propylene oxide rubber. 

He was very pleased of ray confidence in its practical 
application. He talked over the financing with his man- 
agement and they have agreed to appropriate ,a maximum 
of $150(1 for this special work. 

Q. Ts this a copy of the letter which you received 
.shortly after the date it bears. A. Yes. 

Mr. Kelton: T ofPer in evidence as plaintiff’s 
('xlnbit 17 the photocopy of the copy of the letter 
of April 18. 1949, which the witness has just iden- 
tified. 

Mr. Sweeney: No objection, your Honor. 

(Plaintiff’s exhibit 17 Avas receiAmd in evidence.) 

(). During the period of these letters, plaintiff’s exhibit 
16 was April 7 and April 18, was Dr. Herbst doing 
any Avork? A. Yes, Indeed. He, as T had said earlier, 
he finished his doctoral dissertation, he completed all 
that Avork in March and he began the investigation of 
polypropylene oxide rubber sometime in March. 

(239) Q. About Iioav long did he continue in this work? 
A. Well, he continued until very early September, right 
around Labor Day. His neAv appointment was an in- 
structor in Chemistry at TJtiea College required him to 
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appear there for work early in September, so he left 
South Bend either right at the end of August or the 
very first few days in September. 

Q. Dr. Price, in Mr. Herbst’s work in the period March 
1949 through August 1949 or early September 1949, which- 
ever it happened to be, can you tell me whether or not 
he recorded the work he did in a notebook? A. Yes. 
1 remember that T had specifically suggested to him that 
he get a new notebook to record this particular set of 
experiments rather than using the same set of note- 
books that he had used for his thesis, so he did keep 
a notebook record of the. work that lie did in a separate 
notebook from tlu' notebooks that he had used for Ids 
thesis. 

Q. Now, you have referred to his thesis several times. 
•Did that have any cliemical relation with what you set 
him to do in March of 1949 and through, say, the end 
of August? A. No, it was a totally different search 
problem that he did for his thesis. He studied the 
kinetics of the decomposition of benzoyl peroxide, so that 
was an entirely (240) different subject than the one he 
did this special project on. 

Q. Now, you said that you suggested to Dr, Herbst 
that he get a new notebook for this project that he 
embarked on in March. Do you know whether he made 
entries in the notebook during the course of this work 
as he did it? A. Yes, T saw the notebook from time 
to time. 

Q. Did you fmm time to time have occasion to ob- 
serve his work being carried on? A. Yes. 

Q. Do you have tliis notebook or know the where- 
abouts of the notebook that Dr. Herbst used for the 
period March to early September, 1949? A. We cer- 
tainly do not know, unfortunately. 

Q. Have you ever been asked to look for it? A. 
Yes, indeed. Tt was a very crucial matter at one time 
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to find ttiat notebook and we made evmry conceivable 
effort to see if we could locate the notebook. 

Q. When was the first time that you looked for the 
notebook, if you remember? A. The first time that I 
can clearly recall is durini? the interference proceed- 
ings vntli tlie Heiss patent, which was after I had left 
Notre Darne; it must have been approximately 1958 
or 9. We looked through my records. I (241) did not 
make a habit of keeping all the research notebooks 
at that time. Ft was not customary in a university for 
this. 

In fact, for example, 1 have, 1 still have my research 
book' from my Harvard thesis, but T do have some of 
tliem and tliey are neatly arranged in a drawer all in 
alphabetical order, but 1 checked again just a few days 
ago and Merbst’s is certainly not amongst those note- 
books. 

F then also tlionglit of the possibility tliat Herbst 
may not have turned it in to me in his haste to leave 
Notre Tlame because' he was very rushed at the end. 
1 wrote to him in 1958 ot‘ 9. He had already under- 
gone several moves. He looked through everything in 
his possession and was unable to locate any of his note- 
books. 

F then wrote hack to the head of the chemistry de- 
partment at Notre Dame, Dr. Andrew Boyle, who had 
served under me when T was there, and he made an ex- 
tensive look through the files and the safe to see if 
by any chance it had been left there. Ro we made a 
fairly thorough search of every place tliat we could think 
of and so far as we know, we have been totally unsuc- 
cessful in locating the notebook. 

Q. Were any reports other than notebook recordings 
made of the work that Dr. Herbst did? A. Yes, sir. 
Because T thought this was a very (242) exciting project, 
T had Herbst prepare some brief summaries of the 
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things in fiis notebooks for me from time to time dur- 
ing that several months period he worked on it so that 
I could have a report and so that I could report to Gen- 
eral Tire on the essence of what he was up to. 

Q. I show you a photocopy of a paper, dated April 
19, 1949, and ask you what it is. A. This is a docu- 
ment, dated April 19, 1949, which in fact represents 
the first of those brief summary reports that Ralph 
Herhst handed in to me on this project. 

Mr. Kelton: I olfer in evidence as plaintiff's 
exluhit 18 the copy of the document dated April 
19, 1949. 

Mr. Sweeney: May I just see the document you 
propose to use? T am confused. 

Are you calling this the report of April 16? 

Mr. Kelton: April 19. 

The Court: April 19. 

Mr. Kelton: Tt is typed April 19. 

Mr. Sweeney: No objection. 

The Court: All right. 

(Plaintiff’s exhibit 18 was received in evidence.) 

Q. .Do T understand correctly that prior to the date 
of April 19, 1949, Dr. Herbst had done work in this 
connection? (248) A. Yes. He had done a number of 
experiments and he briefly reports on them in this docu- 
ment. 

Q. Do you have any recollection of seeing any of the 
products that Dr. Herbst produced? A. Yes, indeed. 
There was considerable skepticism at Notre Dame about 
the possibilities of this accomplishment of converting 
a liquid into a rubber and so Herbst was quite excited 
when he made the first samples reported there which 
had rubbery properties and he brought some samples 
up and Ave bounced them around on my desk, and he 
.shoAved them to some of the other people in the. labora- 
tory. 
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(244) Q. When was this in relation to the so-called 
progress report of April 19, 1949, Plaintiff’s Exhibit 
18? A. It was a few clays before the report was typed 
and given to me. 

Q. Now, you say you bounced these pieces around 
on your desk. With regard to those, what do you mean 
by you “bounced them around on your desk”? Tell me 
how big tliey were? A. The samples he made at that 
time were relatively small. Oh, perhaps the size of a 
marble. They were made in the bottom of a small test 
tube and he then broke the test tube away to obtain 
these samples. 

They were small and they' were not perfectly round, 
but they would bounce and it was quite exciting trying 
to decide where' they were going to go when they 
bounced because they weren’t perfectly round, but they 
certainly did indicate to me at that very early stage 
that we had, in fact, been able to convert a liquid poly- 
propylene oxide into a polypropylene oxide rubber. 

Now, there were other samples which he made reported 
in there which were not rubbery, which were hard, and 
for what I was looking for they weren’t as exciting. They 
were hard and brittle samples, but T particularly remem- 
ber the rubber sample because it was what, in fact, we 
were looking for. 

(245) Q. Did you show these balls or any of them, 
these pieces, to anybody at General Tire as you recall? 
A. Later on. T don’t know how much later. Probably 
a few weeks to a month later Herbst did at my direction 
make a considerably larger sample of this same material 
that formed the rubbery ball, perhaps a ball the size— 
maybe the size of a tennis ball, a hundred grams ap- 
proximately, and we did— T did take that sample to 
General Tire to try to .show them that we had made 
a rubber out of this project. 


/ 
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Q. Now, sir, witii regard to Plaintiff’s Exhibit 18, 
I notice that tliere is a heading in handwriting “Progress 
Report” and then “To : Dr. C. C. Price”, which is crossed 
ont, and tln-re is handwriting added or below. Can you 
tell me the occasion for that? A. Yes. This document 
was lianded to mo by Ralph Herhst and was signed by 
liim, as indicated in the lower right hand corner — 

Q. Ts that Dr. Herbst’s handwriting? A. That is his 
liandwriting. bis signature and he dated it April 19, 
1949. 

T then — one of the piirposes T Avanted to accomplish 
with this Avas to send a report, progress report, to Gen- 
ei'al Tire, so T made some editorial changes in my ovm 
liandAvriting and the Avriting across the top “Progress 
Report” and the line (246) through my name, since it 
Avas noAA’^ going to go to General Tire, it was no longer 
appropriate to direct it to me, and so T put it from 
Charles C. Price and Raljjh fl'erbst, Unh'ersity of Notre 
Dame, in my liandAvriting, and because I wasn’t quite 
sure tliat some of the abbreA'iations that Herhst had used 
Avould be clear, T also changed “Rrpoly” to broAAui poly- 
mer and “mater” T added “ial” and I added “sticky black” 
to complete the AA'ords he had abbreviated at the lower 
righthand corner, so T did make some editorial changes. 

T then gave this to my secretary to retype as the docu- 
ment that Ave Avould send to General Tire. 

Q. Can you tell me Avhether Plaintiff’s Exhibit 18 
Avas understood by you to — or what it was understood 
to represent? A. This represented a report of experi- 
ments that Ralph Herhst had actually already finished by 
the date of April 19, 1949. 

Q. Wiat about the details of the experiments? A. The 
first part — T guess Ave might say the first paragraph 
describes very briefly the procedure that he used to 
make a condensation product from 70 cc’s, one mole of 
propylene oxide, and 6.8 grams or .05 moles of pentaery- 
thritol. 
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Q. Tliat is the experiment that you outlined in general 
terms? (247) A. Oh, yes. This was work he did at my 
specific direction. We used as a catalyst that one and 
a half grams of sodium for this condensation reaction 
and we carried it out in a pressure vessel at 140 to 145 
degrees for one sample of the polypropylene oxide glycol 
or polyol, which gave a jueld of 85 percent of conden- 
sate, and we carried out another reaction at room temper- 
ature for 3 days, followed by heating to 110 to 115 
which gave a 90 percent conversion. 

So, this first paragraph describes the preparation of 
two different condensation products of propylene oxide 
with pentaerythritol catalyzed by sodium. 

The second paragraph describes some of the very 
prelimi7iary experiments that Ealph Herbst did to react 
these polygljcol samples of the first paragraph with vari- 
ous isocyanates. 

It lias two separate headings. One, in the absence of 
solvent. A, and, B, in the presence of solvent. 

He reports, if ymu look under A, he reports, polymer 
1, tluit is tlie polymer made at the higher tempei’ature 
reacted with TPI), Avhich by fooHiote is identified as 
toljlene 2.4 diisocyanate or in the general nomenclature 
used here TDT. 

he third column indicates that that polymer was also 
reacted with MDT. Those happen to be the same initials 
that have been used here in this court. 

(248) The fourth column indicates that one was re- 
acted with OTD, which is identified in the footnote as 
octadecyl-isoeyanate. 

The item in the first column 2 — 

Q. That is a monoisocyanate? A. That is a monoiso- 
cyanate and would not be expected to be able to give 
a network structure. 

Then, also under A, the second sample of the one 
prepared at lower temperature was similarly treated. I 
would only call attention that under column MDl 'he, 
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apparently— he reports on two experiments, one of which 
he used a large excess of MDT and then in B he does the 
same general kind of experiments except he used a sol- 
vent in addition to the glycol. 

He used as solvents aetetone, alphachloronaphthalene 
and diethylphthalate and he reports that in the latter two 
cases he got rubbery materials and it was these samples 
which were the ones which we were happily bouncing 
around on the table of my desk at Notre Dame. 

Q. Dr. Price, T show you a typed progress report — 

Air. Kelton: For Air. Sweenej'’s benefit, I tell you 
this is production No. 12. 

Q. (Continuing) And T ask you what this is? A. This 
is, in fact, the copy -which my secretary typed off as 
a result of my notations 07i the Herbst (249) report to 
me. 

ft has one pencilled correction on it, which was, in fact, 
done by me. She mistyped April 19th as April 16th and 
T corrected that on the original copy before it was sent 
to General Tire. 

Air. Kelton: T offer in e^^dence as Plaintiff’s 
Exhibit Ifi the typed progress report that the wit- 
ness has just identified, 

Afr. Sw’eeney; No objection, your Honor. 

The Court : It -will be received. 

(Plaintiff’s Exhibit 19 received in evidence.) 

Air. Kelton: T don’t know, your Honor, about 
whether your copies are legible. 

The Court: They are fine. 

Q. Dr. Price, after Air. Herbst obtained these rubber 
balls or rubber pieces that you bounced, you said tliat 
you then asked him to prepare a larger amount. As 
T recall, you said it might have been tlie size of a small 
tennis ball. 
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Were those prepared iij a different or the same way 
that the bouncing samples had been prepared prior 
to April 19, 1949 when you gave the first progress re- 
port? A. They were prepared the way — ^by the same 
procedure as is indicated for the samples in the April 
19th report except that much larger quantities were 
used. The same (250) reagents were used and the same 
solvent. 

Q. Did Dr. Herbst work on this project continue on 
otlier aspects of it, too, after your first progress report? 
Those are Plaintiff’s Exhibits 18 and 19. A. Yes, he 
handed in at least 2 or 3— T think a total of 3 reports 
on file work tliat he did and T guess there was one in 
June and probably one in August and then a final wrap- 
up in October that was submitted to General Tire. 

Q. T shoAv you a document, dated May 16, 1949, and 
ask you if you can identify that? A. Yes, that was 
the second report. Tt Avas May rather than June that 
ITerbst handed in his second report to me. 

This is a three page document signed on the last 
page by Ealph Herbst. 

Tt describes some other experiments to prepare propy- 
lene oxide pi'ntaerythritol condensates by different pro- 
cedures than those disclosed in the first report. 

f7 • • • 

(251) Q. Dr. Price. T understand you to have said that 
this basically is a report submitted to you by Dr. Herbst? 
A. That is correct. 

Q. Whose handwriting is at the top, namely, in cross- 
ing out “Dr. C. C. Price” and writing in “Prom” and 
Avhat follows? A. That is my handwriting. This report 
from Herbst Avas handled in exactly the same way as 
the earlier one. Tt Avas retyped by my secretary Avith 
the minor editorial changes at the head before it was 
submitted to General Tire.' ' 
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Q. What, Dr., was your practice iu directing people 
in the position of Dr. Herbst to submit progress re- 
ports! T notice on this progress report you have stated 
that it is a different subject matter. A. T didn’t have 
any usual procedure, sir. With my doctoral students, 
T was very informal about reporting to me and it was 
usually only done verbally, but because we thought this 
was a pretty interesting and exciting project, T did liave 
these reports handed in to nie so that this was certainly 
a new experience to liave more or less monthly reports 
handed in because of the excitement that we felt about 
this project. 

Q. For example, you have testified that Dr. Herbst 
(252) went along probably a few weeks after the report, 
which is Plaintiff’s Exhibits 18 and 19, to make a larger 
quantity of the rubbery bouncable material. 

T don’t find anything of that in there. A. That is 
right. We have no Avritten report of the larger sample 
that was made by the same procedure, but we were very 
much disturbed in that first report that Herbst handed 
in that Ave got no rubbery characteristics for the samples 
that were made Avithout the solvent present. Those were 
reported as hard, brittle materials. 

Tt is a Ave.ll knoAvn fact in rubber technology that the 
more tightly you hind a network, the harder the sub- 
stance Avill be. This is the way conventional hard nibber 
is made, by a liigh degree of cross linking. 

So, Ave suspected that Ave had too many cross links 
in that material to make a good rubber and so it was 
my idea, Avhich T outlined to Herbst, that we ought to 
try some other conditions for making the polypropy- 
lene oxide glycol condensation product and in this re- 
port lie does report on experiments in which we tried 
two other different procedures for making that pentaery- 
thirtol propylene oxide condensation product. One was 
to use an entirely different catalyst, sulphuric* acid in- 
stead of sodium as a catalyst. 
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The second was to use a nuicli smaller ratio of (253) 
pentaerytliritoi since pentaerythritol becomes the chain 
branches, we thought if we cut down on it we might 
get a looser network, so the experiment identified in the 
first paragraph as B was outlined by me to Herbst in 
order to try to determine whether by cutting down the 
amount of pentaerythritol we could make a significant im- 
provement in the rubbery characteristics, since we were 
looking for rubber. 

Hard resins are fine, but that was not the object of 
our search at this time. 

(254) Q. Tn this case, doctor, in the case of Plaintiff’s 
Exhibit 20, was there also a typed report that went to 
General Tire? A. Yes, sir. 

Q. T show you a document headed “Progress Report,” 
dated May 16, 1949. A. Yes. This is the typed off copy 
which has now been condensed enough to appear on two 
pages rather than 3. 

Mr. Kelton: T offei' in evidence as Plaintiff’s 
Exhibit 21 a document lieaded “Progress Report,” 
May 16, 1949. which the witness has just identi- 
fied. 

Mr. Sweeney: No objection, your Honor. 

(Plaintiff’s Exliibit 21 received in evidence.) 

Q. T show you a document, dated August 8, 1949, and 
ask you if you can identify that. A. Ybs, sir. That 
is the third of the progress reports handed to me by 
Ralph Herbst. Tt is signed and dated by him on page 
3 and then has a considerable amount of handwriting 
in my writing on it in addition. 

Mr. Kelton: T offer it in evidence as Plaintiff’s 
Exhibit 22. 

Mr. Sweeney: No objection. 

(Plaintiff’s Exhibit 22 received in evidence.) 
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Q. With regard to Plaintiff’s Exhibit 22, you Iiave 

(255) indicated there was considerable handwriting on 
the first page of the document. Can you tell me whose 
it is and wliat it is? A. All the extra handwriting on 
the first page is mine, including that up at the very 
top of the page, “(5. 11. Swart”. 

Q. What Avas tlie occasion of putting G. Ff. Swart 
on there? xV. These reports were being typed to be sent 
to him at General Tire. 

Q. What aspect of your work did this report pertain 
to? A. This report again begins by describing some 
additional detailed procedures for making the propy- 
lene oxide pentaerythritol condensates. They are ab- 
breviated by now as PO-PET, which is propylene oxide 
pentaerythritol. 

Several differtmt procedures for making this conden- 
sate product aie reported and then we report on the re- 
moval of the sodium from some samples which had been 
made by sodium. 

Tn our early experiments, we used sodium as a cata- 
lyst and did not remove the sodium before we went on 
to make the condensation. 

For several reasons, we now wanted to remove the 
sodium so the term diionization, which is used in the 

(256) very second paragraph at the top, refers to the 
procedure foi- removing the sodium. 

We then used the diionized material to measure its 
molecular weight in the paragraph at the middle of the 
page, then determined the molecular weight to be 640 
average molecular weight. Tt Avas abbreAuated in this re- 
port as Mol. Wt. 

The other major . function that Ave used the diionized 
material for Avas to make the polyesters Avhich Ave had 
originally conceived. The sodium would he very detri- 
mental in the condensation to make the polyesters, so 
it Avas essential to remove the sodium used as a catalyst 
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ill the initial eondensatiou before the final step of net- 
work formation by polyester and that polyester forma- 
tion is snininarized as paragraph 3 on page 2 of this 
report. 

The final page merely gives some additional details 
of the sodium catalyzed reactions. 

Q. As I understand it, Dr. Price, there, is no diiso- 
eyanate work reported in this report. A. No, sir. There 
is no isocyanate work reported in liere. These are en- 
tirely some reports of the second major approach, the 
polyester approach, ft did give rubbers, but they were 
not very good ones, but we did report on page 2 that 
we did get some rubbery characteristics with these ma- 
terials, but they were rather weak and not (257) nearly 
as exciting rubbers as the pol>mrethane rubbers that we 
made in the earlier report. 

Q. And in this case, did you render a retyped report 
to General Tire! A. Yes, sir. 

Q. T show yon a paper headed “Progress Report,” 
whicli bears on the lower lefthand corner of the last 
page “Notre Dame, Tndiana. August 8, 1949,” and I ask 
you if you can identify that for me. A. Yes, sir. This 
is the typed off copy with the handwritten changes 
on 22 now typed on 23. 

• • • 

(269) Mr. Kelton : Your Honor, T also offer in evidence 
Plaintiff’s Exhibit 15 for identification. I under- 
stand T haven’t done that and that was an over- 
sight. 

Mr. Sweeney: Tliis was one of the ones I ob- 
jected to and your Honor took it for the limited 
purpose yesterday. 

Mr. Kelton: This, of course, is offered for the 
limited purpose which was stated yesterday. 

The Court: You hadn’t offered it yesterday. 

Mr, Kelton: T had not offered it. X just omitted 
it. 
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The Court: It ig admitted subject to Mr. Swee- 
ney’s (270) reservation and it is submitted for the 
limited purpose as I think 12 — 

Mr. Sweeney: 13 and 14. 

The Court: Yes. 

Mr. Kelton: For that purpose, your Honor. 

• • • 

(272) Direct Examination hy Mr. Kelton: 

Q. Dr. Price, yesterday in answer to a question, 
which asked you how you proceeded with Ralph Herbst 
in connection with this project that you had in mind, 
amon^o; other things you said : 

“The basic idea, wliich 1 outlined to him, was to make 
polypropylene oxide with tliree or four hydroxl groups 
to serve as ct'oss links for the network. To react such 
glycols whicli Ave Avould have to make ourselves.” 

Now, r ask you what were you referring to in the 
term “such glycols”? A. T was referring to the im- 
mediate preceding plirase, wliicli was the polypropyleiu' 
oxides made Avitli three or foiir hydroxyl groups, which 
we actually Tuade by condensing propylene oxide with 
pentaerythritol. 

Q. Now, the only problem 1 had, T think for purposes 
of this case Ave have taken glycol or ethylene glycol or 
propylene glycol as being a hydroxyl compound, that 
is difunctional, and did you use glycols in that term 
there? A. No. \ specifically referred there to a polymer 
which had four hydroxyl groups. 

The polymer, however, can be considered to be a poly- 
mer of propylene glycol and this whole industry (273) 
is frequently referred to as a polyglycol industry be- 
cause the polymers can be construed to be polymers of 
glycols and T used the term in there as it is used generi- 
cally in the industry as a polyglycol. 
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Q. The part I just referred to of your testimony was 
on page 234 of the record. 

Over at page 247 at about line 6 you referred to “poly- 
propylene oxide glycol.” 

Can you clarify that? A. May I see the context in which 
I used the term there, Mr. Kelton? • 

Q. Yes. Tills statement again was in reference to 
your work. A. This again refers to the sample of the 
condensation product of propylene oxide with pentaery- 
tliritol and clearly is a polymer which contains four 
hydroxyl groups. 

(274) Q. Dr. Price, Avhen we concluded yesterday after- 
noon, we were discussing Plaintiff’s Exhibit 23, which 
Avas a progress report dated August 8, 1949. A. Yes, sir. 

Q. Did you submit that report to General Tire? A. 
Y('s, that was submitted to Mr. Swai't. 

Q. About Avhen? A. Within a feAV days of the date. 
T would assume no more than a week of the date of Au- 
gust S, 1949. 

Q. Did you make any progress reports subsequent to 
this one of August 8, 1949? A. There Avas one more 
report that Avas made to General Tire, Avhich was both 
a progress report on Avork done subsequent to August 
S and a supplement to the entire set of reports, supple- 
mentary to all 3 progress reports. 

This report Avas submitted to me about the first of Sep- 
tember and. as T recall, Acas forAvarded on to General 
Tire in October of 1949. 

Q. T .shoAV you a copy of a paper headed “Summary 
Report,” and ask you if you can identify that. A. Yes. 
This is the report that T just referred 'to. This is the 
report as submitted to me by Ralph Herbst and signed 
on the fourth page, Ralph L. Herbst, Jr., by him. 

Tt does not contain a date by him, but this is the 

(275) report submitted to me, T would guess, in early 
September of 1949 by Dr. Herbst. 
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Q. Let me ask you if you can identify any of the hand- 
writing and the modifications. A. Yes, sir. As had been 
my custom with the other progress reports, this report 
Avas altered to be typed for submission to General Tire, 
so the “to” was clianged from my name to General 
Tire and ILibber Co. 

Tn my handwriting in the upper righthand corner it 
says 3 cc’s, Avhich means 3 carbon copies. “From the 
University of Notre Dame,” that is in my handwriting. 

T also deleted the 1, 2 in parenthesis after Propylene 
oxide, since it was obvious that this was, in fact, the 
propylene oxide Ave Avere using. 

T added a change on page 2 in my handAvriting, chang- 
ing “in order to obtain” to “in the hope of obtaining”. 

On the last page, T added my signature under that of 
Ralph Herbst and added, “Notre Dame, Indiana, 24 Oc- 
tober 1949,” Avhich is Avlien T had gotten around to pre- 
paring this document for submission to General Tire. 

Q. When you say “preparing the document,” what 
do you mean by “preparing”? A. Making these minor 
editorial changes to instruct my secretary hoAv to type 
the document up for submission to (276) General Tire. 

Q. Tn its typer! form, before amendment, Avhere did it 
come from? Wiat do you knoAV aboAit it? A. The un- 
amended — the document, Avithout my handAvriting on it, 
Avas presented to me by Ralph Herbst as a report of the, 
experiment, s he had done in the last three weeks of 
August and as imipplement to some of the earlier re- 
ports he had presented during the course of our project. 

Mr. Kelton ; I offer in evidence as Plaintiff’s Ex- 
hibit 24 the document which the witness has just 
identified. 

Mr. Sweeney: No objection, your Honor. 

(Plaintiff’s Exhibit 24 received in eAndence.) 

Q. Dr. Price, this was retyped and sent to General 
Tire about Avhen ? A. Very shortly after that date of Octo- 
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ber 24, 1949. I believe in this case I did submit this 
to Mr. Swart witli a cover letter, so T could get the exact 
date from the cover letter by which that was submitted 
to Mr. Swart. 

« * • 

(277) Q. 1 would like to go back, Dr. Price, to Plain- 
tiff’s Exhibit 18. 

Dr. Price in view of our previous discussions about 
glycols and your uses of the term of a propylene glycol 
to include the condensate of propylene oxide with pen- 
taerythritol, T would like to go over on the first progress 
report, which is Plaintiff’s hlxhibit 18, this and T would 
ask you to tell me Avhether this involved the production 
of a condensate of propylene oxide with a polyhydric 
alcohol containing .‘1 to 4 hydroxyl groups. 

By three to four, I mean either d or 4. A. Yes. The 
experimental conditions outlined there specify tliat we 
condensed i)entaerythritol, which is an alcohol (278) 
containing tour hydroxyl groups, with 20 ecpiivalents of 
propylene oxide, so that the product formed in the first 
step, that is, as described in paragraph 1, is a condensation 
product of a tetrahydroxyl alcohol with propylene oxide. 

Q. After that condensate was in hand and, as T under- 
stand, there were two condensates, in other words, made 
in tAvo Avays— A. That’s correct. 

Q. One was marh' by a pressure reaction at an elevated 
temperature and the other Avas made by r(‘action at room 
hunperature for three days, followed by heating. A. That 
is correct, hut the reactants Avere the same in those Iavo 
different preparations. 

Q. Right. Noav, doctor, ha\’ing the condensate in hand, 
Avhat Avas done with it! A. The second step on our 
])lanned j)reparation of polypropylene oxide rubber Avas 
then to condense this liquid condensate Avith diisocyanates 
and the tAvo diisocyanates that Avere used Avere MDT and 
a product noAv referred to as TDT, but identified in this 
report as IPD. 
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Q. What about tiie ratio of isocyanate to tlie hydroxyl 
groups or active liydrogens? A. In order to make a net- 
work structure, which is wliat we envisaged, it was es- 
sential to liave — it was absolutely (279) essential not to 
have an excess of liydroxyl groups. If there were an 
excess of hydroxyl groups in the condensation with the 
diisocyanate, there would be no way we could get an 
indefinite network structure, for which we were aiming. 

So, our procedure was to add enough of the diisocyanate 
to be sure that we exceeded the ratio of one to one, 
because if we had an excess of isocyanate groups, we 
could get a network structure; if we had an excess of 
hydroxyl groups, we could not. 

Q. When you say the ratio of one to one, are you talk- 
ing in terms of weight to weight, volume to volume or 
some other thing? A. This is talking in tlie chemist’s 
term of mol to mol, reactive group to reactive group. 

d’he Court: Are you about to leave 18, .because I 
want to ask a question before you do. 

Mr. Kelton : I would he pleased to have you ask 
it, your Honor. 

The Court: All right. 

By the Court: 

Q. Dr. Price, obviously 1 don’t know what T ought to 
understand, so I am going to find out about this: 

Beading 18, what am I to understand about the last 
line in the paragraph, or the last sentence in the pai-a- 
graph (280) under 2, which reads — T guess that is — “.5 
grams of imreacted pentaerythritol was recovered from 
one.” 

What does that mean, “was recovered”? What am J to 
understand by tliat? A. ’rhis sentence has to do only 
with tiu' \’ery first step in tile ])rocess, your Honor. Tt 
has to do with th(> prepai'ation of the condensation in-oduct 
of iientaerythritol with propylene oxide. 
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iW the procedure 1, when we looked at the. product, 
we found there was still some solid, unreacted pentaery- 
thritol, which we could recover from the liquid condensa- 
tion product. 

In the case of the procedure 2, all of the pentaerythritol 
Avhicli Ave put into the reaction mixture Avas converted 
to li(|uid products. 

Q. 1 see. A. So, this had to do solely Avith the first 
step. th(' preparation of the liquid condensation product 
Avhich Avas then used. In one case, Ave recoA-e.red a half 
a gram out of one and a half grams of pentaerythritol 
remaining unreacted and Avas unrecovered and in the, 
other case Ave recovered none. 

By Mr. Kelton; 

Q. Dr. Price, there is, on Plaintiff’s Exhibit 18 and 
Plaintiff’s Exhibit l.b, the retyped one that Avent to General 
Tire, an indication which on Exhibit 19, the retyped 
portion, (281) is hard brown polymer, Imrd black polymer. 

Under the IPD eolunm and the MDT column Avith re- 
gard to one of the condensates, the propylene oxide, 
pentaerythritol condensates that Avas used — can you tell 
me, did you see those products at the time? A. Yes, sir. 

Q. Did you make tliem, yourself? A. Oh, no. These 
Avere all done in the laboratory by Dr. Herbst. 

Q. Did you have any conclusions about Avliether you 
had made a polymer in the case of the hard bi-own 
polymer and the, hard black polymer? A. Absolutely no 
question that Ave had. The starting material, as I said, 
Avas to be a liquid. The fact that it Avas converted to a 
hard brown or hard black substance Avas a clear indica- 
tion that Ave had very substantially increased the molecular 
weight of this material and, in fact, we are convinced 
that we had made a netAVork structure in these hard 
broAATi and hard black polymeric substances. 
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Q. Did you envision that they would be useful or 
.useless at the time? A. Well, there are many uses to 
which such hard brown or hard black polymers could be 
used. Bakelite, for example, is exactly such a polymer 
but we, of course, in this pro.ieet, (282) were mainly 
aiming at trying to make, rubber, so these had uses but 
not as rubbery composition. 

They were much too hard to be constinied as elastomeric 
or rubbery. 

Q. Now, in tlie case of the column OTD, which you said 
yesterday was octadecylisocyanate, were you surprised or 
not surprised that you got only a waxy solid? A. No. We 
were not surprised at that. AVe were cjuite certain we 
should not get a network structure and the properties 
of this material indicated it Avas not. 

The octadecyl group is an important constituent of 
many waxes, so it is not at all surprising that a material 
Avhich comprised octadecylisocyanate should have a waxy 
feel, but these were some of the waxy materials and not 
hard, impervious polymers. 

Q. You have said that you didn’t expect to get a network 
ndth the octadecylisocyanate. AVill you tell me why that 
is true? A. Octadecylisocyanate has only one cyanate 
functional group. Tt could react at the hydroxyl groups 
of our condensate and chemically convert it into a new 
derivative, which Avould have octadecyl groups at the 
end of the chains where a hydroxyl group had lieen, but 
the octadecyl group then had no Avay to link wdth other 
chains. So, there Avas no (283) possibility that this could 
bave or give a network structure and we Avanted to do 
this experiment to distinguish betAveen the diisocyanate, 
Avhich would give a netAVork structure, and a monoisocy- 
anate, which Avonld not give a netAvork structure. 

Q. Noav, Dr. Price, following this or Avith respect to 
the so-called summary report, you considered that the 
caption “summary” correctly describes the report? A. 
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No, it is not best described as a summary report, be- 
cause we did not, in fact, siunmarize all the information 
from the earlier progress reports. 

It would be much more, accurately described as, (a) a 
progress report in which we repox'ted the progress from 
the time of the October 8th, I believe, report until Dr. 
Herbst finished his experiments, so that part reported 
some new experiments, which had not been reported in 
the earlier progress reports. 

The other part of the report was, in fact, a supple- 
ment to the earlier reports in gi\ing some of the details 
which Dr. Herbst bad not included in the earlier brief 
progress reports. 

Q. Following the sulnnission of the last report— let 
me ask you, were there any further reports from Mr. 
Herbst on this work? A. No, sir. No, he left to go 
to TJtica College, to (284) his teaching assignment and 
did no further work to my knowledge on this subject. 

Q. Did you do anything further in connection with this 
matter of polyurethane polymers from the condensate 
of propylene oxide with a polyhydric alcohol containing 
3 to 4 hydroxyl groups and then reacting that with a 
polyisocyanate I A. Well, I did two other things, myself. 

One was to instigate some further research work in 
my ov,n laboratory in an effort to make higher molecular 
weight polyglycols, if I might use that term again. 

We were convinced that we could improve or get a 
more extensive range of rubbery properties if we could 
improve the art of making propylene oxide to get longer 
molecular weight chains. 

Leon St. Pierre did a PhD thesis in my laboratory on 
some very extensive further work on the polymerization 
of^ propylene oxide. In fact, we made some patent ap- 
plications on his work. 

In addition to the work we did in our own laboratory, 
I continued to stiinulate the General Tire people to 
evaluate the practical applications of our discovery and 
to get the — 
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Q. Now, doctor, you have referred to the St. Pierre 
work, I think it was. (285) A. Yes. 

Q. That has to do, if I understand you correctly, with 
trying to extend the length of the chain of these poly- 
propylene oxides or polyglycols, I guess you call them. 
A. That is correct. 

Q. That, as I understand it, was the attempted im- 
provement in one of the reactants that could be used in 
the work that Dr. Herbst did. A. ThaPs correct. 

Q. When you say “our discovery,” T am not cpiite sure 
what you mean. 

The Court: Would you illuminate a little more, because 
T think T was about to get a little confused here. 

When you say “extending the chain,” you are not there- 
fore making a distinction that Dr. Mark made yesterday 
about a linear or network, are you? 

The Witness : No, sir, your Honor. I am talking about 
the preparation of the preliminary condensation product. 
We did do one molecular weight measurement that is 
reported in our reports on the condensation product of 
propylene oxide with pentaerythritol and it was some- 
thing of the order of magnitude of 640. 

We were sure that — I was sure; I use “we” sometimes 
when T shouldn’t technically use it — I was sure that 
(286) it would he interesting if we could also make 
longer, higher molecular weight glycols as the starting 
material, polymers, the preliminary condensation product, 
should be made if we could possibly discover ways to 
do it, of higher molecular weight. 

It was this stage in the reaction which Leon St. Pierre 
was exclusively involved in. He did no other work that 
T can recall in the second stage, the extension into the 
network structure. 

Does that clarify that? 

The Court: I think so. 

Q. Would this be of any help, and I am referring to 
Exhibit 4Hf A. It might be possible to use that to 
indicate the nature of our concern. 
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Tlie chart indicates in a schematic way the condensation 
product in this ease of glycerol, a trihydric alcohol with 
I)ropylene oxide. It does not indicate the number of 
units of propylene oxide. Those are left indefinite. 

Til one example, we proved that the total weight of 
this was only 640. That limited the length of these poly- 
propylene oxide units that had grown on the initial 
glycol. We wanted to see if we could make those arms 
longer. . 

Q. Now, can we get back to what you did subsequently 
(287) with regard to the work that Dr. Herbst did under 
your supervision from March through August or into 
early September of 1949! A. I visited the Greneral Tire 
Company fairly regularly, probably on the order of 
magnitude of six times a year, for a day or two at a 
time, to discuss various chemical problems vnth their 
research staff. 

I continued to stimulate them to do Avork on this 
])roblem. As a university laboratory, we Avere not in a 
good position to do what T Avould call the clevelopuieut 
Avork on this inA^ention — 

Q. Doctor, may I ask you to what you refer wlien you 
say “this ])roblem'’f A. On this invention, on the de- 
velopment of a commercially useful projiylene oxide, 
rubber, Avhicli was the invention that 1 had and Avhich 
llerbst accouqfiislu'd in April of 1949, so the commercial 
application Avould have to be done, not by Notre Dame; 
Ave Avere not a commercial organization. 

It Avould have to be done by General Tire. 

In A’ieAv of the fact that my arrangement AAuth Notre 
Dame Avas that any discovery made Avould be assigned 
to the Cniversity of Notre Dame, in view of the fact 
that all the Avork that Avas done there AA-as done under 
a contj'act betAveen (288) the UTiiversity and General 
Tire, General Tire had the rights to an exclusive 
licensi' to any inventions that came out of the Avork 
done under this General Tire project. 
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So, its c'oiiiniorcializatioii should be done by — must 
])e done under the terms of tliat arrangement by General 
Tire. So, om* of the activities in my consulting visits 
to General was to continue to stimulate them to move 
this work along in two directions: 

First, to do further development work to see what 
the commercial applications might be and, secondly, to 
get a patent filed because, again, part of our agreement— 
our agreement being mine witli the University and the 
University witli General Tire — Avas that they Avould under- 
take the filing of patent applications so the patent ap- 
]ilication Avas to be handled by the General Tire Com- 
pany. 

So, it Avas part of my activity to stimulate them both 
on the commercial deve1o]nnent and on the securing of 
a iiatent apifiicatioii. 

Q. T)id you e\’er liav(‘ ajiy discussions in tin' period 
194.0 thi'ongh 1953. let ns say. witli a T. A. TeGrotenhuis? 
A. Vos, sir. ITe Avas a patent advisor or patent counsel 
to General Tire. 

Q. Did you have any occasion to talk Avitb Mr. 
'TeGrotenhuis with regard to speeding up this thing or 
lighting (289) a fire under him? A. Tes, T am sure T 
had a number of occasions to talk to him and T think 
finally, in 19.^3. 1 became aware that DuPont had some 
7 )atent ajpilications on polypropylene oxide rubber and 
T think sometime in 19.53, T wrote to him to again urge 
him vigorou.sly to get our jiatent application or my patent 
application, T should say, on file. 

Q. T shoAv you a letter, dated May 15, 1953, and a.sk 
you Avliether that is the letter that you referred to. 
A. This is a letter on the X'^niversity of Notre Dame. 
Department of Chemistry, stationery, dated ?ifay 15, 
1953, from me to Mr. T. A. TeGrotenhuis, Fvans & :\fc- 
Coy, Bulkley Building, Cleveland, Ohio. Tie Avas in 
private practice in Cleveland, but AA^as retained by Gen- 
eral Tire. 


/ 
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This letter does in fact indicate that I had heard 
disturbing to me, very disturbing to me, news that there 
Avere some DuPont applications in the general field of 
propylene oxide rubber. It mentions that I had in 
fact done this back in 1949 and thought we could get this 
together. 

I ended up by asking him what he thought of the 
urgency of getting iriy patent application filed. 

(290) Mr. Kelton; T offer in evidence Plaintiff’s Ex- 
hibit 2(5, the letter of May l.fi. 195.3, Avhieh the 
witness has just discussed. 

Mr. Sweeney: No objection, your Honor. 

The Court: Dr. Price, in regard to Plaintiff’s Ex- 
hibit 26, T see a new term in here that T havenT seen 
before and T would appreciate it if yon would explain it 
to jne. 

In the third paragraph “maleate’ styren<'’’ appears in 
the first sentence of tliat paragraph. What does that 
mean? That is a new term for me. 

The Witness: This, your Honor, is a new term perhaps. 
This refers to the ])olyester extended material, the maleate 
Avas one of the dicarboxylic acids Avhich Ave used to 
extend the chain in some of those reports of Herbst. 
You recall Ave did the diisoeyanate extension, Ave did 
the dicarboxylic acid extension. 

The isocyanate Avords refer to that chain extension. 
The maleate refers to the dicarboxylic acid chain re- 
action and Avas, of course, not part of the final issued 
claims in the patent. 

By Mr. Kelton: 

Q. Dr. Price, in the second paragraph of the letter, 
in the last fcAV lines of that paragra])h you say: (291) 

“There is also CA'idenee that the idea Avas disclosed to a 
A'aried group at a QM conference in Washington on Febru- 
ary 1, 1949.” 

What I would like to know is what idea are you talk- 
ing about? Are you talking about the inA^ention? A. 
No, sir. 
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Q. As you were trying to get it patented? A. No, sir. 
The idea that was discussed at the — QM, incidentally, 
stands for Quartermaster Corps — the idea was discussed 
at this conference was the general broad idea of making 
a network of propylene oxide backbone. 

The Court: That was the conference you referred to 
that led to the ll'erbst study initially? 

The Witness: That is correct, your Honor. But at 
that time the idea was just the very broad, general prin- 
ciple that it would be desirable to make a propylene oxide 
network. Tt was not until I got back to Notre Dame that 
tlie. practical procedure for making it through these 
chain extensions became obvious as the way to try to 
aceomplish that objective after having looked at the state 
of the art. 

Q. It is what you testified to earlier in connection with 
this Quartermaster Corps conference? A. That is cor- 
rect. That is exactly correct. T think (292) 1 only 
wanted to mention this here to indicate that other peo- 
ple might have gotten interested in this idea and to 
in the last few lines of that paragraph you say: (292) I 
only wanted to mention this here to indicate that other 
people might have gotten interested in this idea and to 
light a little fire under the attorney to get our case 
filed. 

Q. Can you tell me whether any Avork was going on 
at General Tire, so far as you know, to exjjlore the limits 
of your invention or anything else? A. Yes. General 
Tire did undertake work in their laboratory to explore 
the possil)ilities of commercialization of a polyether poly- 
urethane rubber. They eventually became one of the 
producers of the rubber. 

Q. Dr. Price, can you tell me Avhether or not you 
were successful in filing a patent application? A. Yes, 
sir. As a result of my endeavors, some time a few 
months after this letter to Mr. TeGrotenhuis, a patent 
application was filed in my name. I don’t remember 
the exact d»<-" but it was in the fall of 1953. 
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Q. I show you Defendant’s hlxliihit A and ask you if 
the patent application, whicli was filed, ev'entuated in 
the issuance of your patent No. 2,866,774. A. Yes, sir. 

Q. I call your attention to the fact that this application 
for that patent was filed September 23, 1953. A. That 
is correct. That is about four months after (293) my 
letter to Mr. TeGrotenhuis. 

Q. I note from Defendant’s Exhibit A that the patent 
issued on December 30, 1958? A. Yes, sir. 

Q. Did anything happen in connection Avith the patent 
after its issuance? A. It certainly did. 

Q. MGiat was it, briefly? A. 1 don’t remember the 
exact date, but some time shortly after its issuance — 
by “shortly” T mean some months — an interference was 
declared between my issued patent and an application 
that was on file in tlie name of Saunders and Heiss. 
This interference proceeding took several years — guess 
nearly four years to be resoh'ed, but we won the inter- 
ference and got the clear right, T think it Avas, in 1962. 

Q. Did you testify in that interference? A. Yes, sir. 

* 

(296) Cross Examination htf Mr. Stveeneif: 

Q. Dr. Price, Avliere do the coj)ies of the reports Avhicdi 
have been marked here in evidence come from? A. The 
copies came from my files. 

Q. That Avould ha\'e been Avdien you Avere at the TJni- 
A^ersity of PennsylA'ania, your files there or- your files 
at Notre Dame? A. These files Avere first put together 
at the time of the interference proceeding. Yes, Avlien I 
was at the University of Pennsylvania. 

Q, DM you search the files at Genei-al fl’ire for the 
corresimnding documents? A. No, X did not. 

Q. Do you know Avhether or not such a search Avas 
made? A. I might make one point: That the progress 
reports that were presented here from Ralph Herbst 
were the originals. They were never sent to General Tire. 
They (297) were his originals that were given to me. 


185a 


Dr. Charles 0. Price, for Plaintiff, Cross 

It was only the retyped copies of those doeuinents 
which I retained a carbon copy of and the originals of 
which were sent to Mr. Swart at General Tire. 

So, there are some of the documents that have been 
presented here that are original copies. Xerox copies 
of original signed copies and some are Xerox copies of 
my carbon copies in my files. 

Q. My question was do you know Avliether anylxxly 
looked in the files of General Tire for reports you sent 
them? A. I don’t know the answer to that question. 

Q. May I ask you to look at Plaintiff’s Exhibit 18. 

Mr. Sweeney: If you don’t mind, I would just 
like to. put the exhibits in front of the witness, 
your Honor. I think it would make it easier. 

The Court ; Surely. 

Q. This is Dr. Herbst’s first re[)ort to you: is that 
correct? A. Yes; that is correct. 

The Court: This is Plaintiff’s Exhibit 18 you are 
talking about? 

Mr. Sweeney: Yes, your Honor, Plaintiff’s Ex- 
hibit 18. 

(298) Q. You have testified that the reaction that is 
specified under 1 and 2, which are alleged to be. a re- 
action between propyilene oxide pentaerythritol gave 
you a condensate. Was that condensate ever analysed? 
A. You are referring to the condensate that Avas made 
in the first paragraph? 

Q. Well, there are tAVO of them. I thought I Avould 
eoA'er them both together. Were they ever analysed, Dr. 
Price? A. By that you mean elementary analysis? 

Q. To find out if they were, in fact, the condensate 
you thought they Avere? A. I am not sure I understand 
Avhat kind of analysis you are referring to? They were 
not subject to an elementary analysis, which is Avhat I 
would understand your question to mean. 

Q. I am not sure that I understand what you mean by 
elementary analysis? A. Analysis for carbon, hydrogen 
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and oxygen; analysis for the elements. This is what 
one normally does when one makes a new compound 
that one wants to report in the literature, and to me, 
as an ^ organic chemist, when you ask me if I did an 
analysis of a substance, it would be an analysis for the 
percent carbon, percent (299) hydrogen, percent oxygen, 
])ercent chlorine that might be present. We did not do 
that for these compounds. 

Q. Did you do any kind of analysis of this material, 
•Dr. Price? A. Yes, we converted it to the network 
structure by further reaction. 

Qj But you didn't analyse the so-called condensate 
to find out if it was, in fact, the condensate you thought 
it was? A. There is no question it is a condensate. Of 
that there is no question because the original material, 
one was a solid, hard, solid, soluble; the other is a liquid 
that boils at 35 degrees and would evaporate completely. 

These were viscous fluids which did not evaporate so 
they were a reaction product. They were not the start- 
ing materials. That is unequivocal. 

Q. Okay, What I am talking about is the reaction 
product? A. Yes, that is what I am talking about. 

Q. I am asking you whether you analysed the reaction 
product to find out what it was? A. We knew it was a 
condensation product of ])entaerythritol and propylene 
oxide, 

(300) Q. But you did not analyze it? A. Well, we 
analyzed it in the sense that we looked at the product 
and we knew it was not the starting materials. There- 
fore, it had to be a reaction product. 

Q. Just what that reaction product — A. Tn my view 
that is a form of analysis, Mr. Sweeney. 

Q. All right, Doctor, I don’t choose to argue with you, 

■ You testified earlier today about the excess of isocya- 
nate question and with reference to this exhibit T believe 
you said you had to have an excess to get the network 
that you wanted to get. A. That is correct. 

Q. Does the report say anything about an excess? 
A. In one place under MDI, it does say that in one 
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particular example we used an excess of MDI and in 
that particular ease we used a gross excess of MDI. 

Q. That is the only reference to excess, though? A. In 
this report, yes. 

Q. The rubbery material that you talked about from 
which the rubber balls came, is the rubbery material under 
the section headed “In presence of solvents, acetone, 
alphachloronaphthalene and diethylphthalate.” A. I am 
not sure I understand your question. 

Q. You testified that there were some odd shaped rubber 
(301) balls brought to you. A. Yes. 

Q. Those came from the rubbery material which is 
listed as being reacted in alphachloronaphthalene and 
diethylphthalate. A. That is correct. 

Q. That is the same material as this so-called later 
tennis ball was made from ? A. That is correct. 

Q. There isn’t any report on the tennis ball? A. 
There is no report in the progress report of that; that 
is correct. 

Q. If you would, then, look at Exhibit— I think before 
I leave that Exhibit 18, Doctor, I would like to ask you 
a couple more questions. 

Do you consider any particular reaction as shown in 
this report to be a successful reaction? A. Certainly. 

Q. Which one? A. All of them. They all gave a 
reaction, a polymer network by the condensation of our 
condensate with the diisocyanates. So they all were .suc- 
cessful reactions. 

We were hoping to make — we had hopes in addition 
to these successes to also make a rubber witliout the 
solvent (302) present. That was one of the objectives 
which we did not — had not achieved at the time of this 
progress report. 

Q. I gather, then, that you were particularly pleased 
with the rubbery materials that you got? A. Since w^e 
were working for General Tire & Rubber Company, in- 
deed, yes. 
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Q. Now, if you will look at Plamtilf’s Exhibit 20, 
which T think is within the pile that you have — A. Yes, 
T have it, Mr. Sweeney. 

Q- — ^^this report also refers to tlie reaction wit!) cli- 
ioscyauate compounds. T think if you will look at page 
2 at C tliere is a reference there to the reaction with 
diiosocyanato compounds. A. Yes, sir. 

Q. Ts there any indication in that section of the report 
about the excess of diiosocyanate? A. Only by implica- 
tion in the statement at the bottom that the material was 
insoluble and the only way to have a material which was 
insoluble in organic solvents was for it to he a network 
structure of some kind. So, it was not stated directly, 
only by implication. 

Th(' C’ourt : 1 am sorry, sir. When you say the bottom — 

The Witness: The bottom of page 2 of Exhibit 20, 
(303) the last line. “All attempts to dissolve this rubbery 
material in organic solvents failed.” 

The Court ; Pine. 

Q. These two reports, then, seem to indicate that Doctor 
llerbst did some work in connection with reacting the 
diisocyanate with the polyol. Ts there any other indi- 
cation in your rei)orts of actual tests that T)octor TTerhst 
ran on the diisocyanate jjolyol reaction! A. T have some 
recollection in the last report he made some allusion 
to it. klaybe 1 should refresh my memory. 

Q. T’lease do. A. It is Exhibit — the summary I’eport — 
it is Plaintiff’s Exhibit 24 on page 3. lie refers to 
reactions between the condensate and diisocyanates, and 
he describes in considcT’ahly more* detail the procedure 
he used for that condensation. 

FTe does give some properties— he describes the proce- 
dure as based on the fact that the initial reaction of the 
condensate Avith diisocyanate Avas a A'igorous reaction. 
Tt evolved heat. 

So that he added the diisocyanate until that vigorous 
heat reaction Avas over, Avhich Ave took to he the case 
when he had reacted all the hydroxyl groups Avith the 
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diisocyanates. (304) He then added a little more di- 
isocyanate compound to make sure we had an excess 
and then warmed it, and he does describe a few of the 
properties of some of the diioseyanate products at that 
point. 

He describes some as hard, brittle polymers. The 
octadecyl isocyanate produced viscous oils, he mentions 
at this time, with some of these condensations. 

He also describes there that when the reaction was 
used in a solvent, as in the first report when he used 
the alphachloronaphthalene, it generally required a higher 
temperature for the condensation reaction to occur. 

Q. You said that this section of the. report says so, 
that he added more isocyanate to get an excess. Where 
does it say that? A. Again the words “excess” are not 
there. He added diioseyanate as long as there was a 
vigorous reaction occurring drop by drop. You can feel 
the heat evolve. 

When this amount of diiosoeyanate had been added, we 
assume we had the reacted hydroxyl groups. To be sure, 
if we had an excess, we then added a few more drops. 
It does not say that is the purpose of it, Mr. SAveeney, 
but that is the reason that he did it in that particular 
way. 

Q. All ■[ Avas trying to establish. Doctor, is that it 
doesn’t say adding an excess in that portion of the report. 
(305) A. We did not specifically say so; you are correct. 

Q. Do yon believe that this section of the report, 
which is plaintiff’s Exhibit 24, is a description of an 
additional reaction or a description or a summary of 
what he has done, in the other tAvm reports? A. This is 
a description of the procedures that he had used earlier 
to make the diisocyanate condensation products, and I 
don’t believe there is any indication that this Avas a new 
experiment. 

Q. That is Avhat T thought. T Just wanted to clarify 
that. Doctor. 
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He says in the last part of that paragraph that only 
slight improvement resulted in the rubbery properties 
of the polymer. This is when he is carrying il out in a 
solvent. What does that mean? A. I guess you will have 
to — don’t know the answer to that, exactly what Doctor 
Herbst had in his mind when he wrote that sentence. 

Q. Would you look again at Plaintiff’s Exhibit 20? 
A. Yes, sir. 

Q. On page 2 of that exhibit under the paragraph 
marked b, where it says “using propylene oxide”^ — strike 
the question. I have got the wrong place. Just a minute. 

Would you look, then, at Plaintiff’s Exhibit 24 (306) 
again. Doctor. On page 2 you changed “In order to 
obtain” to “in the hope of,” and I am just curious as to 
why you did that. You have been so positive about 
having obtained these materials that I wondered why the 
“in the hope of” was put in there. A. May I read the 
sentence ? 

Q. Yes. A. “The low catalyst condensations were used 
in order to obtain high molecular weight polymers.” 

The fact is that that was our hope, but that was not 
our realization. We did not get higher molecular weight 
when we iised a low catalyst concentration as to higher 
catalyst concentrations. We were puzzled by that, and 
finally learned an answer to that, but it was because, in 
fact, we did not obtain what Ave hoped that I thought w’e 
ought to change the wording from “in order to” to “in 
the hope of.” 

Q. Look, then, if you will, at the conclusions on page 
4 of Plaintiff's Rxhibit 24. That paragraph would indi- 
cate that the best rubhej' products that you got out 
of this research program were made using the acid 
anhydrides so that you got polyesters, Avouldn’t it? A. 
That was certainly true in the absence of solvents; that 
is absolutely correct. In the absence of solvents (307) 
the diiosoeyanates gave only hard, brittle materials. 
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Whereas in the absenee of solvents, the esters gave 
rubbery products. 

Q. Now T am confused. You were working for General 
Tire who was interested in rubber. You were interested 
in rubber. This was supposedly the whole reason for 
starting this program, was to find another kind of rubbery 
material. 

Ff you got satisfactory rubbery materials in solv(‘nts, 
why doesn’t the conclusion under this final report say 
something about them? A. This report was written by 
Doctor llerbst. 1 don’t know why lie didn’t mention it, 
but certainly in my mind there was no (iiiestion that 
we had made a rubber from the diisocyanates, and we 
reported that we had made a rubber, and we did make it, 
and we took samples of it to General Tire in the pi'esence 
of the alphachloi-onaphthalene. 

The only further fault that T can add to this is that 
in general in polymers when you add a plasticizer or 
a solvent, you weaken the polymer, and so it would, of 
course, be desirable to be able to make the rubber with- 
out that diluent present in the rubber. 

Q. I understand that. Wliat T am curious about is 
why this conclusion of your final report, which maybe 
you didn’t w'rite, but you signed and sent on says only 
that the (308) reactions with diisocyanates produced 
hard, brittle polymers. A. That is the situation in the 
absence of the solvent, of course. 

Q. You did not say anything about that. A. Not in 
this particular sentence, no. 

Mr. Sweeney: I will ask the clerk to mark this 
as Defendant’s Exhibit B, 

(Defendant’s Exhibit P. marked for identifica- 
tion.) 

Mr. Sweeney: I might explain that this, your 
•Honor, is a type-off of a letter, which was supplied 
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to us by counsel for General Tire. The letter was 
almost illegible. 

The Court: All right. 

Q. Doctor Price, I will hand you Defendant’s Kxlubit 
B, which is a letter dated June 17, 1949, written by you 
to Mr. T. A. Tegrotenhuis. T believe you identified that 
during your deposition. 

That letter was written after Doctor Herbst had done 
his original work as reported in Exhibits 18 and 20, T 
believe. I would like you to look at the second page, 
the first full paragraph, which begins, “vidcanization.” 

MGiat do you say about the use of diisocyanate as 
a cross linker in this material in that paragraph? A. 
When diisocyanate was used as a cross linker, (309) the 
material formed a hard, brittle — 

Q. You didn't say anything about I'ubhery there ('itlier. 
A. No. tills was because' tliis was without the diluent 
present, without solvents. 

Q. And, yet, whi'ii you wrote' tlie letter you starteel 
out by saying tliat you wanteel to tell liiiu about the 
lireparation of vnlcanizeel rubbery polymers. A. Right. 

Q. But you elieln’t tell him about how to make a rubbery 
])olymer using a solvemt? A. That had already been 
elisclosed te) him in the ])rogress report fr u Doctor 
llerbst. 

Q. Did ^Ir. Tegrotenhuis get the progress rejiorts! 
A. 1 guess 1 .diouldn’t he able to say that. Tht'y went 
to Mr. Swart at General Tire and T elem’t know for 
certain that Mr. Tegrotenhuis saw tlu' cojiies of the 
reports, although T Avould assume it would be reasonable 
that lie did. 

Q. You testified yesterday that this program, if you 
will, came to you in January or thereabouts in 1949, 
and that you knew nothing about polyethers at the time. 
T believe that at about the same time in your testimony 
yon said yon were aware of the German work at Bayer. 



193a 


Dr. Charles C. Price, for Plainfilf, Cross 

Can T take that to mean tliat yon were aware of the 
work that was in Doctor Bayer's report that has been 
marked here as an (310) exhibit! A. T wouldn’t be 
certain that I Avas aware of this paper, but T was certainly 
aware of tlie fact that Bayer anfl his company had de- 
A’oloped the polyester urethane rubbers. 

Q. Have yon ever read his paper, which is Plaintiff’s 
I'lxhibit 7-A and B, I believe! A. Yes. 

Q. Do you think it discloses the making of tlie pro- 
pylene oxide rubbers as you made them! A. No. 

Q. Does it suggest doing what you did? A. AVell, T 
have a little trouble with the word “suggest.” Tt cer- 
tainly suggests that you can make network structures by 
extending polyliydroxy compounds witli diisocyanates. 
Tlie thing he do('s not suggest to me is that these 
segments that you would like to extenil should he poly- 
propylene oxide segments. 

Q, "Would you look again at Plaintiff’s M.xhibit ‘24. 
A. Yes, sir. 

Q. Tn this iiaragrajih we were discussing earlier on 
page 3 about the reaction of the diisocyanates, down at 
the bottom you mention carrying out the reaction in a 
solvent. Now, what Avas the soh’ent that you avcmt re- 
ferring to there? A. "IVell. as T said, this refers hack 
to details of (311) work that Avas done in the first 
prog'ress report, and in that jirogi'css reiiort Ave actually 
r(>]iorted three solvents, T think, if you Avill recall. T think 
that Avas in Plaintiff’s Exhibit 18. acetone as 

Avell as alphachloronaphthalene and diethylphthalate. 

The acetone is a volatile material and Avas ea.sy to 
remove. 

The other two w(‘re iionvolatile materials, they Avere 
not easily removed from the polymers, 

Ro, T presume that that paragrapli refers to all three 
of those solvent systems; that they Avere done more or 
less in the same general Avay as is describcvl in paragrajjh 
3 of Plaintiff’s 'Exhibit 24. 
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Q. But paraf^rapli 3 of Plaintiff’s Exhibit 24 in con- 
nection with the solvent says that when the reactions were 
carried out in a solvent, you got rubbery properties. 
You didn’t g('t rubiiery properties in acetone, did you? 
A. That is right: we did not. 

Q. What are referred to there are the alphacldoro- 
naphthalene and the diethylphtlialate. A. Well, not cer- 
tainly as regards the first— that sentence has got a 
semicolon in it that separates it into two separate ideas. 

The first idea is that if you used a solvent-, and (312) 
1 would certainly interpret that to mean that even if you 
Tised acetone, to get the condensation to go, you needed 
a higher temperature. 

The second part of tlie sentence refers to the prop- 
erties of the products, ajul there it is clear that the 
rubbery jiroducts were obtained only with the nonvolatile! 
solvent that we used. 

Q. I’hat is all T was trying to get established. Doctor. 

Am T also corr(>ct that those two solvents could he 
called plasticizers? A. Certainly they could. 

Q. They are both high boiling liquids? A. Yes, and 
that is the property that would ciiaracterize them as 
possible plasticizers. 

Q. So that the only successful rubbery polymer work 
that you did in this program from April of 1949 to Au- 
gust was in a plasticizer, am T correct? A. Could I 
have that question read hack to me? 

(Question read.) 

A. No. Oh, no, we made rubbers during that time by 
the polyester process. 

Q. You are correct and I should have put that limita- 
tion on my question. A. I thought you might. 

(313) Q. ’^lat I am referring to is your urethane work. 
With that limitation. A. The only rubbery urethane that 
we made in Herbst’s works was done Avith what we call the 
solvents. 


195a 


Dr. Charles C. Price, for Plaintiff, Cross 

Q. You will agree with me again it is still a plasticizer? 
A. Yes. 

Q. From the reports that we have here in evidence, 
the only reactions that Doctor Herbst ran in making ure- 
thanes from this P.O. condensate are the ones listed in 
the first two reports, PlaintitT’s Exliibits 18 and 20? A. 
I want to be sure I got that question correctly again. 
Could you reread that to me? 

(Question read.) 

A. The way I must answer that is that he did many 
other reactions, including the tennis ball, Avhich was this 
kind of a reaction, so he did many otheis which were re- 
ported in his notebooks, but the only ones that were re- 
ported in these reports are as you have stated. 

Q. Whatever happened to the tennis ball? A. That 
was taken by me on one of my visits to General Tire to 
show to Mr. Swart. What he did with it I have no idea. 

Q. Do you know what happened to the little rubber 
balls? (334) A. The little rubber balls were in my desk 
for many years, in my top desk drawer where I keep 
my pencils, and I would occasionally take them out to 
play with them to see how they were sur^^Lving. 

I don’t know what happened to them when I left Notre 
Dame. 

Q. You testified today that after the final report, Plain- 
tiff’s Exhibit 24, was submitted that further research 
work was done in your laboratory and you mentioned 
Doctor St. Pierre. 

Am I not correct that his work was limited to diols? 
A. That is correct. 

Q. So that he was not working on improving the chain 
extender or the chain links of the propylene oxide ma- 
terial which you had used in your urethane program? 
A. He was working to improve the chain length of pro- 
pylene oxide polymers, and if we could discover how to 
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do that, it M'ould be a simple matter to then apply that 
to the chains extended on pentaerthritol. 

Q. I want the record to be clear that he wasn’t work- 
ing on the propylene oxide triol or tetrol material. A. 
He did not work on that; that is correct. 

Q. "When was the next time that someone ran the pro- 
pylene (315) oxide triol or tetrol nrethane — strike .that — 
isocyanate reaction in accordance with your invention 
after Doctor Herbst did it in April of 1949? A. No- 
iiody did it in my laboratory. 

Q. Did anybody with whom you had any connection 
run it? I am talking aboxit prior to yoiir filing your pat- 
ent application. A. That is a difficult ((uestion for me to 
decide. I had a connection with Jim Saunders, I was a 
teacher of his at one time, and he may have run some 
of these reactions, so I think you need to tell me what 
you mean by anybody with Avhom T have had a connec- 
tion. 

Q. I am assuming that if you didn’t know about it, you 
wouldn’t have had a connection Avith them, but I Avill 
further refine the question to mean did anybody run the 
reaction j)rior to filing your patent application under your 
direction? A. No. 

Q. Did anybody run the reaction at General Tire to 
your knowledge? A. I don’t knoAv the answer to that, 
for sure. 

Q. So that the ansAver to your knoAvledge is no? A. 
To my knowledge I don’t knoAV, yes. 

Q. So that the only reactions of propylene oxide (316) 
based triols and tetrols Avith isocyanates that Avere run 
Avere those run by Doctor Herbst? I am talking about the 
time before your patent application Avas filed. A. The 
only ones of which I had knoAAdedge. 

Q. That is all you can answer about. A. That is cor- 
rect, yes. 


# * » 
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(318) Q. If you would, look at Plaintiff’s Exhibit 26, 
which is a letter you Avrote. A. Yes. 

Q. And if you Avill look at the,. I guess it is, fourth 
full paragraph that starts: “In view of . . 

There you are concerned about an interference with a 
Dupont patent, and 1 believe it was the Hill patent, and, 
apparently, you had had some experience with interfer- 
ence, and you state down in the fourth or fifth sentence 
that: 

“1 believe Ave can make a much better ease for the 
sloAver develojunent of the idea in the ITnh'ersity labora- 
tory.” 

You were concerned, then, that you hadn’t been dili- 
gent, Averen’t you. Doctor? A. I was certainly deeply 
concerned that Ave had not (319) yet gotten a patent 
application filed. That is absolutely correct. 

• • • 

(320) By Mr. Sweeney (Cont.) : 

Q. But you had an agreement Avith Notre Dame which 
provided that you would got part of any royalties that 
might result from any invention of yours, didn’t you? 
A. Yes, indeed. That Avas part of the policy of the 
University. 

Q. And, as a matter of fact, you did royalties as a 
result of this invention, and the ],mtent ultimately is- 
.sued? A. Yes, sir. 

Q. Hoav many dollars in royalties did you get. Doc- 
tor? A. I can’t recall that precisely. It was on the order 
— the reason T can’t recall precisely is all the patent 
royalties came in quite some time ago. 

Q. T don’t Avant an absolute figure. A. I have had 
no royalties since about 1965 because the procedure was 
or the business arrangement Avas that companies that got 
a license Avould soon turn out to have a paid-up license, 
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so all this money came in in about the year 1962, when 
the interference was filed, in 1964 or ’65. 

As a ballpark statement, I would say it was between 
fifty and seventy-five thousand dollars. 

Q. Which was your share? A. Just my share. 

(321) Q. And you got a share of what Notre Dame got; 
is that correct? A. A small share of what Notre Dame 
got; yes, sir. 

Q. So that quite a bit of money was paid as a result 
of your patents, wasn’t it? A. Yes. 

Q. By the entire urethane industry? A. Yes. 

Q. Did you know how successful General Tire was in 
licensing the urethane industry under your patent? A. 
Well, T have some knowledge of that, of course, because 
of the way — the terms of the agreement meant that I 
did ha\’(‘ to know something about how' much General 
Tire got, and my understanding is that it is somewhere 
between five and ten of the producers of the polyol, that 
is, the poly glycol type product. Somewhere between five 
and ten of them took licenses under this patent. 

Q. When we took your depovsition we talked about the 
examples in your patent and, if T could find it, T will 
ask you about those. 

Mr. Sweeney: A copy of the patent is marked as 
Defendant’s Exhibit A, if I may have it. 

Before T forget, I would like to offer Defendant’s 
Exhibit B in eA'idence. It is the letter from Doctor 
Price (322) to Mr. Te Grotenhuis. 

Mr. Kelton: No objection, your Honor. 

The Court: It will he received. 

(Defendant’s Exhibit B received in evidence.) 

Q. If you will. Doctor Price, look at column 4 in your 
patent, which contains most of the examples, and then 
column 5 has one other. A. Yes. 
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■ Q. I think you testified in your deposition that Ex- 
amples 1, 2, 4 and 5 came from work that was done at 
(reneral Tire. A. May I correct that, Mr. Sweeney? 

Q. If 1 am wrong:, please do. A. Examples 1, 4 and 5 
were done at (general Tire. 

Q. Pine. A. 2 and 3 were examples as the result of 
our work at Notre .Dame. 

Q. Examples 2 and 3 came from the Herbst work? A. 
That is correct. 

Q. Example 2 is a polyester and that is by the poly- 
ester procedure? A. That is correct. 

Q. Then Exaiuide 3 is the only example that is of 
the propylene oxide isocyanate material? (323) A. i 
have to correct that. It is the only one that we did that 
was an isocyanate. Examples 1, 4 and 5 were also iso- 
cyanate polymers. 

Q. Except that Example 1 is worked on a diol ; isn’t 
it? A. Yes. 

Q. But it is a polypropylene oxide? A. Yes. 

Q. T am talking- now about the triol and tetrol materi- 
als that Mr. Kelton has been r(?ferring- to. Example 3 is 
the only one that shows the use of a propylene oxide 
triol or tetrol Avith a di isocyanate? A. That is correct; 
absolutely. 

Q. That example, then, came from Doctor Herbst’s work 
at Notre Dame? That is right. 

Q. In this example it says that fifteen grams of TDT 
was used? A. Yes. 

Q. T didn’t find anything about how many grams of 
I’DI Doctor Herbst used in any of his reports. Where 
does that fifteen gram amount come from? .A,. T don’t 
know the answer to that question. Yon are correct, it 
Avas not in his reports. T assume it came (324) from his 
notebooks or from his experiments in Avhich he made 
the larger amount. 'Fhat Avonld be approximately the cor- 
rect amount to be the size of a tennis ball, 12.5 milli- 
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meters, which is the way he made the larger sample, 
so that 1 have to admit his prescription that was in 
his notes for the larger sized sample that was submitted 
to General Tire, but it was not recorded in the only rec- 
ords that we left, in the summary progress reports. 

Q. Did you have Doctor Herbst’s notebooks in 1953 
when your patent application was prepared? A. I don’t 
remem lier that. 

Q. Do you know whetlier — A, I ne\'er remember hav- 
ing them in my posse-ssion for certain. 

Q. Did anybody at General Tire have them? A. Not 
in my knowledge. We would ha\’e given our right arm 
to ha\’e had them. 

Q. I am including 'IV Grotenhuis in the General Tire 
group? A. We w'ould have loved to have located those 
notebooks, so they Avere not at General Tire. 

Q. T am ])uzzled then, 1 think you said yoii supposed 
that the fifteen gram amount came from Doctor Herbst’s 
notebooks. Now. that would haA^e lieen getting it out of 
his (325) notebooks and putting it in your patent appli- 
cation in 1953. Hoav could that have been done? A. By 
the fact that T might have remembered at that stage. 
This Avas still fairly fresh in my memory and T had in- 
deed seen the notebook Avhen T A'isited his laboratory, 
so that is AAdiy T say T do not know. 

Clearly, the ansAver to your riuestion is T don’t knoAV. 
T am noAv only speculating. 

(326) Mr. SAveeney; T Avill ask the clerk to mark this 
as Defendant’s Exhibit C. 

(Defendant’s Exhibit C marked for identifica- 
tion.) 

Q. Dr. Price, T hand you a print of an article entitled 
“Hoav Chemists Create a New Product” by Charles C. 
Price. A. Yes, sir. 

Q. T ask you if you Avrote it? A. Of course. 
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Mr. Sweeney: I will offer Defendant’s Exhibit 
C in evidence. 

Mr. Kelton: No objection, your Honor. 

Tile Court: Keceived. 

(Defendant’s Exhibit G received in evidence.) 

Q. If you would, please, look at page 133 and in par- 
ticular at the last full paragraph. Perhaps you would 
read it, Dr. It might save us a little time. A. The para- 
graph starting: “Two other . . 

Q. Yes. A. “Two other important patent developments 
I’elevant to the development of poly])ropylene oxide poly- 
urethane rubber were: 

An American patent issued August 9, 1930 to Winde- 
muth, Snell and Bayer, bled in (rermany 10 May 1951, 
and assigned (327) by Mobay and to Bayer. This’ patent 
claims products and processes of condensation of diisocy- 
anates with polyalkylene etliers with at least two hydroxyl 
groups ])er molecule and of molecular weight above 500. 
While the claims co\'er all polyalkylene oxides, the dis- 
closure and examples mention only ])olyethylene oxide. 
These (rerman chemists were working in a laboratory 
which led the world in developing polyester pohuire- 
thanes. 

“Tn a ])atent filed over two years after our conception 
and reduction to ])ractice, they had clearly failed to recog- 
nize the significant advantages of the propylene oxide 
unit over the ethylene oxide unit in decreasing wiiter 
sensitivity and ciystallization.” 

Q. Thank you. That was vour opinion in 1961? A. 
Yes. 

Q. Ts it still your opinion? A. Yes, it is still my 
opinion. 

Q. T understand from tliis that as far as you are con- 
cerned, the Windemuth patent doesn’t disclose the use 
of ]iropylene oxide? A. No, indeed that is not my 



202a 


Dr. Charles C. Price, for Plaintiff, Cross 

opinion. The Windemiitli patent very clearly discloses 
propylene oxide in the use of the term polyalkylene 
oxide. 

Q. But it doesn't disclose the importance of the (328) 
propylene oxide? A. I get confused with the legal sig- 
nificance of these terms to I would like to rephrase the 
thing so I make sure it says what I mean it to say and 
not what the lawyers mean it to say. 

May I do it that way? 

Q. Yes. A. Because there is a legal connotation to 
“disclose” that 1 think is important here and I don't 
want to get confused in iny poor professor’s mind with 
that legal connotation. 

Q. 1 flon’t think you are a poor professor at all, Dr. 

The Court; I think you are doing (piite well, Dr. 

The Witness: Thank you. 

A. To rephrase what 1 wanted to try to put across 
here as the idea Avas that the German patent clearly 
covered all alkylene oxides as a claim and alkylene oxides 
include })ropylene oxide. 

What they failed to recognize, fairly obviously from 
the fact that they did specifically experiment only on 
ethylene oxides, were the major advantages of propylene 
oxides as the building block of a network structure, T 
have indicated (329) Avhat those are in decreased 'wavet 
sensitivity because propylene oxide units have much less 
affinity for water than ethylene oxide units, because of 
the methyl group sticking out they don’t crystallize as 
readily and, therefore, they form more flexible chains. 

Ro. T do want to point out and T still believe very 
strongly that the statement here is correct: That they 
do disclose propylene oxide by the use of the term al- 
Irylene oxide, but they did not recognize the advantages 
of propylene oxide. 

Does that answer your (luestion satisfactorily? 
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Q. Yes, I tliink so. 

You and I are having the same difficulty then that I 
had with Dr. Mark. He more or less, also, took the posi- 
tion that Windemuth disclosed propylene oxide because 
it said alkylene oxide and I gather that is 'what you have 
just said? A. Yes, I certainly believe that; yes. 

Q. But will you agree with me that there is never the 
statement propylene oxide in the Windemuth patent? A. 
The word propylene oxide never appears in his patent; 
that is absolutely correct. 

Q. When did you first recognize the importance of the. 
water resistant properties of the propylene oxide (330) 
urethanes! T am talking about the triols and tetrols 
now. A. i recognized that, T guess, about January 30, 
1949. when the basic idea was available because it was 
known to me that polyethylene oxide was a low — it was 
known to me that low molecular weight polyethylene oxide 
Avas Avater soluble, Avhereas a low molecAilar weight poly- 
jiropylene oxide Avas Avater insoluble. 

So, part of the original idea involved the concept that 
the propylene oxide chain Avonld be a desireable rubber 
because it Avould not only be flexible, but was water re- 
sistant, which Avas, of course, very important for prac- 
tical applications as rubber. 

Q-. MTiat T Avas talking aliout is Avhen you actually 
tested the material, but T guess — for that purpose — ^but 
T suppose nothing is said about testing for water recep- 
thuty in the Herbst reports as no such tests of that 
kind Avere done? A. T can’t speak for Dr. Herbst, whether 
he ever actually did an experiment on water solubility. 
For myself T could say T Avas so conAunced it was resistant 
to Avater because the smaller molecules were that I didn’t 
specifically request him to run a Avater solubility test. 

Q. You mentioned a term a few minutes ago, the methyl 
groups in the propylene, oxide material. T wonder (331) 
if you Avould explain a little more fully^ the importance 
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of the meth>l groups aud these are the methyl groups 
that are sticking out from the chain as the result of the 
propylene oxide? A. Yes, every propylene unit has two 
carbons that are in the backbone of the chain and a 
methyl group that stick" out in the chain. 

Q. Eight. A. And the importance in my original idea, 
in my concept of this whole invention, the importance of 
the methyl groups was due to the fact that that induced 
a lack of symmetry in the chains which made it very 
difficult for them to tit into a crystal stnicture. 

Tt also introduces a greater degree of resistance to 
water because the CJi3 group, the hydrocarbon, is imown 
to 1)(‘ tlie kind of a group which is resistant to water. 
So that the idea that the methyl groups woidd do what 
T said they did in this article was not an unreasonable 
idea. 

Q. But the presence of the methyl group, then, is irn- 
jiortant for making urethane materials? A. Tt is im- 
])ortant for making a polyurethane material that you want 
to be resistant to water. 

• s # 

By Mr. Sweeney (Cont’d) ; 

Q. The Hlill patent, of course, was cited against your 
application in the Patent office? A. The Hill patent cov- 
ers the preparation of (333-a) diisocyanate extensions of 
diols and T think this Avas indeed cited against us because 
some of our original claims covered that material. 

Q. But insofar as the claims that you ultimately got, 
you argued over Hill? A. Oh, y^es. 

(334) Q. Ho you recall Avhat your argument was? A. 
T think the main argument Avas that Ave Avere using trials 
and tetrols. 

• • • 
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Q. Do yon think it would be obvious to do what you 
did from a combination of the Sokol and Hill patents, 
insofar as your propylene oxide triol tetrol isocyanate 
work was concerned? 

« * * 

(336) A. The answ^er to your question has to be no in 
1949 because the flill patent didn't issue until 1955 and 
the Sokol patent until 1950, so obviously they could not 
have been known to me in 1949. 

Q. Let’s take 1953, wlien you filed your patent applica- 
tion, then. A. I suppose by the time these patents issued, 
it wmuld become a rather interesting and faiidy obvious 
thing to try to put the two together to make a network 
structure polyurc'thane after they had both issued. 

•The Court: Is the ansAver to that, to make sure 
1 uuder.stand it, as 1 understood the question it 
was putting th.e two together, the Hill and the 
Sokol patent together, Avould that have been obvi- 
ous to you! Was that the question f 
kfr. Sweeney: That is w’hat T asked him, yes. 

'Phe Court: Your answer is that it would have been? 

The Witness: Certainly, in the light of the teaching 
of Bayer that >’ou coulfl make a netw’ork. Hill teaches 
that you are making a polyurethane from a polypropylene 
oxide and 8okol teaches you hoAv to make a branch 
chain (337) polypropylene oxide, so the three elements 
together would constitute what Avas mv invention in 
1949. 

• • • 

(345) Mr. Kelton: As T understand it, Jefferson Chem- 
ical is jointly owned by American Cyanamid Com- 
pany and by Texaco and T assume that it’s through 
holdings of stock. 
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Is that correct, Mr. Sweeney or Mr. Eies? 

Mr. Sweeney: I don’t know the answer. Maybe 
Mr. Kies does. 

Mr. Kies: The practice at Jefferson is to have 
an executive committee composed of the president 
of tlie company and two members of the board of 
directors, one of the members being an officer of 
Texaco and the other being an officer of American 
Cyanamid. 

The exee\itive committee considers matters relat- 
ing to Jefferson. These men are also, the execu- 
tive committee, are also on Jefferson’s board of 
directors. 

Mr. Kelton: Well, my inquiry wept to whether 
or not Texaco is a major stockholder in Jefferson 
and whether American Cyanamid is also. 

Mr. Kies: Yes. Each own .60 percent of the 
stock. 


• « • 


(349) Continned Cross Exaniinaiion hif Mr. Sweeney: 

Q. I want to show to you part of the file history of 
your application which deals with an affidavit under 
Rule 31. 


Mr, Sweeney : This is what you call an affidavit, 
your Honor, that you use Avhen you are trying to 
swear hack a reference. 

The Court: All right. 

Q. T have opened it to that page. Just to make it 
easier, T)r. Price. 

The Court: What page is that? 

Mr. Sweeney : Page 28 of the file history, your 
Honor. 
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Q. Dr. Price, is tiiat an affidavit that you signed? A. 
Yes, sir. 

Q. On or about the date wliich I can’t read in 19561 
Maybe it’s clearer on your copy. A. The 11th ot‘ July, 
I believe. It’s the 11th of July, 1956. 

Q. Attached to that affidavit are a group of e.\hibits. 
A. Yes. 

Q. The first one, which is marked Exhibit A, and 
that would be an exhibit to your affidavit, I take it — 
(350) A. Yes. 

Q. — is a copy of a progiess report from you and Dr. 
Herbst, am T correct? A. That’s right. 

Q. If you would, look at Exhibit 21, Plaintiff’s Ex- 
hil)it 21, and tell me. is that the same progress report 
as Exhibit A to your affidavit? A. Yes, it is. 

.Q. If you would, tiirn to Exhibit B and look at Plain- 
tiff’s Exhibit 19 and tell me if Plaintiff’s Exhibit 19 
and Exhibit B are the same. A. They are evidently 
identical except that the date has been cut out of Exhibit 
B and there have been some vertical rules put in the 
table. Otherwise, 1 believe it is identically the same 
document. 

Q. Then, if you would, look at Exhibit C, which is 
the letter which you wrote to Mr. Te Grotenhuis which we 
marked this morning as Defendant’s Exhibit B, which T 
believe you still have. 

You remember that this is a type off because we 
couldn’t read the letter that was in the files. A. Oh, 
yes. 

Mr. Kelton; We will concede they are the same, 
papers, Mr. Sweeney, except that Exhibit B does 
not bear a (351) “received. Division 60” stamp 
and the date which — 

The Court: T can’t hear you. T’m sorry. T 
heard that you concede. 
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Mr. Kelton: We will concede that tliis Exhibit 
C is the same letter as Defendant’s Exhibit B ex- 
cept that Exhibit C does not have “received August 
15, 1956, Division 60” stamp and in place of that 
it has a date, Defendant’s Exliibit B has a date 
which is covered on this, as is customary when sub- 
mitting documents to the patent office for this pur- 
pose. 

Q. And then. Dr. Price, look at your affidavit. Exhibit 
D, and tell me if it is the .«ame as Plaintiff’s Exhibit 
23. 

!Mr. Kelton: We will concede that it is except 
that it does not have the same handwriting on 
page 2 and the date of August S, 1949, on page 
3 of Plaintiff’s Exhibit 43 has lieen covered on 
Exhibit D. 

The Court: Well, T think that the purpose of this 
is to establish your right to cross examine Dr. 
Price and be within the limits—- 

Mr. Rweeney: f was being careful, your Honor. 

Q. Dr. Price, the final report, the .summary report 
that you submitted, which was Plaiutiff’s Exhibit 24, was 
not part of your affidavit in the patent office. (352) A. 
That's correct. 

Q. Do you know why it wasn’t? A. Ko, T do not 
know. 

Q. Who prepared the affidavit? A. T am almost certain 
it was Mr. TeGrotenhuis. 

Q. Did he have Exhibit 24 at the time he prepared 
this affidavit? A. T cannot be certain of that. These, 
w'ery sent, as T said, to Mr. Swart. T assume he had 
access to them. 

Q. What was the outcome of your attempting to swear 
back of the Hill reference, the Hill patent, which is. 


( 
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here, Plaintiff’s Exhibit 9? A. I can only tell you what 
I understand that to be. 

Q. Please do. A. I understand it to be that we were 
unsuccessful in being able to establish our priority to 
the linear diglycol materials which were included in our 
patent application; the linear diol materials. 

« # « 

(355) By Mr. Sweeney: 

Q. Did you argue that your invention was patentable 
o\'er the Hill patent! A. Certainly. 

• * » 

(357) By Mr. Sweeney: 

Q. 1 am not sure that you testified about this. You 
may have already testified, Dr. Price, but are you still a 

(358) consultant for General Tire! A. Yes. 

• » • 

Re-direct Examituition hij Mr. Kelton: 

* * * 

(361) Q. Dr. Price, 1 don’t recall whether I have asked 
you whether yo\i have any familiarity Avith the Heiss 
patent, Plaintiff’s Exhibit i. Do you? A. Yes. 

Q. With regard to the singling out of propylene oxide, 
can you tell me whether that is done in your patent 
as compared Avith ethylene oxide! Your patent being 
Defendant’s Exhibit A. A. Tn my patent there is no 
example involving polyethylene oxide and no claim to 
polyethlyene oxide. 

Q. Could you make any comparable comment Avith 
respect to the Heiss patent. Plaintiff’s Exhibit 1! A. Tn 
many of the examples of the Heiss patent, they use 
eitheiC propylene oxide or ethylene oxide more or (362) 
less interchangeably as the backbone of the polymer stnic- 
ture. 


• • • 
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(363) By Mr. Kelton: 

Q. During cross examination Mr. Sweeney showed you 
a paper which has been admitted as Defendant’s Exhibit 

E. 

Did you receive that letter shortly after the date it 
bears? A. Yes. 

Q. Do you recall whether you agreed or disagreed with 
Mr. TeGrotenhuis ? A. There was certainly one part of 
this letter wnth which I disagreed — the sentence in which 
he said the work done at Notre Dame would never win 
the interference for a junior party. 

(364) Tt seemed to me that the facts were pretty clear. 
We had the idea. We had disclosed it in documents. We 
liad made a rubber but whether he was arguing there 
on the basis of some kind of law, I don’t know but, as 
far as facts were concerned, I argued with him that we 
ought to be able to prove that w’^e had done, this, that 
we had made a rubber in 1949. 

T Icnow we had an argument about this, a discussion 
about it maybe is a more polite way of describing it. 

# • » 

Re-cross Examination hy Mr. Sweeney: 

• • • 

(367) By Mr. Sw^eeney (cont’d) : 

Q. Did you wwite a letter. Dr. Price, in response to 
Mr. TeGrotenjuis’s letter w^hich is marked Defendant’s 
Exhibit Ef A. I don’t remember. May well have. 

Q. You don’t have it if you did? A. I don’t have it 
with me. 

Q. You produced all of your documents — A. I pro- 
duced all the documents. If it isn’t among the docu- 

ments, T did not write a letter. I answered that by the 
discussion with him at General Tire. 

• • • 
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(369) RALPH L. HERBST, called as a witness by the 
Plaintiff, being first duly sworn, testified as folloAvs: 

Direct Examination hy Mr. Kelt on: 

Q. Will you please state your name and residence? 
A. Ralph L. Herbst, Jr., 34 Harmon Avenue, Pelham, 
New York. 

Q. Wliat is your present position? A. Manager of new 
polymer development. Hooker Chemical Corporation, 
Stamford, Connecticut. 

(370) Q. Would you state your education? A. Bachel- 
ors degree in Chemistry, Muhlenburg College, Allentown, 
Pennsylvania. October 1943. 

Phd, Organic Chemistry, Notre Dame; Notre Dame, 
Indiana, in June of 1949. 

Also, Alexander Hamilton Institute, New York, 1957. 

Q. You say you got your PhD in organic chemistry 
at Notre Dame in June of 1949. Do you recall when you 
completed your work and qualification for that degree? 
A. My reciuirements were completed at the end of Febru- 
ary. It included the completion of my thesis on the 
kinetics of peroxide decomposition and I had to have this 
completed, everything bound and in the Dean’s office by 
March 1. 

Q. When you say the end of February, what year are 
you referring to? A. 1949. 

Q. Prom the end of February, upon your com.pletion 
of your thesis requirements, did you thereafter under- 
take any Avork of any kind? A. Yes, sir. Under Pro- 
fessor Price’s direction and supervision, I undertook 
work on the polymerization of propylene oxide in the 
presence of pentaerytliritol and other (371) polyh 3 rdric 
alcohols with subsequent reaction of that product Avith 
diisocyanates, monoisoeyanates and also dibasic acids and 
anhydrides. 

Q. The dibasic acid would give you what is called an 
ester — A. A polyester. 
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Q. A polyester linkage, is that correct? A. Yes. 

Q. And the diisocyanates would give yon what kind — 
A. The polyurethane. 

Q. Do you remember about when your first engagement 
in this project was? A. Yes. 1 started about March 1 
and carried out the program up until the last week in 
August, just before Labor Day in 1949. 

Q. Do you have any special reason to recall that you 
carried it u]) to about the last of August of 1949? A. Yes, 
1 do. T had accepted a teaching position at Utica College, 
IDica, Xew York, and F rvas an^'ious to finish my work 
and start my teaching a.ssignment. 

Q. Did you go to Utica College? A. Yes, sir. 

Q. About when did you go? A. Tt was right after 
Labor Day. 

(372) (). Can you tell me. as you recollect, how your 

connection with this work or project began? A. I had 
just deposited my thesis in the Dean’s office and met 
with Professor Price to discuss another research project 
that lie had n mind. He told me he had a real good 
practical idea of how to make a new rubber and then 
he went on to explain his concept was to take propylene 
oxide, a volatile liquid, react it with sodiiim metal or other 
catalyst, such as sulphuric acid. 

The pux’pose of this was to make a condensate with 
liydroxyl groups. He was concerned about achieving 
a high enough molecular weight so good rubberry char- 
acteristics could be obtained. 

We talked about various catalyst systems that we 
felt could be tried in the hope of achie\dng this high 
molecular weight. He reasoned that with — T came back 
to him somewhat skeptical about this concept because 
at that time all of the rnblxery materials, elastomers, 
were or contained only carbon and hydrogen and con- 
tained a conjugated system of either isoprene or 1,3 
butadiene. 
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His concept seemed at tliat time like a real revolu- 
tionary idea. So, T was somewhat skeptical and lie 
said, “Well, if we can’t get a high enough molecular 
weight; that is, make a giant molecule here,’’ that we 
would react the (373) hydroxyl terminals with di- 
isocyanates or also possibly mth a dibasic acid, acid 
chlorides or anhydrides to increase the molecular weight 
into a giant molecule so Ave could obtain a rubbery 
characteristic. 

That Avas his original concept at that time and then 
1 Avent doAvn to my basement laboratory and procured 
the equipment and chemicals which 1 needed and T do 
i-eeall rather vividly some of the mechanical difficul- 
ties 1 had in Avorking with the volatile propylene oxide. 

My initial experiments Avere with— Avere carried out 
in glass equipment, three-necked flasks, approximately 
125 up to 300 milliliters equipped Avith an agitator, a 
reflux condenser and a thermometer and I carefully 
cleaned the sodium metal and dropped it into this re- 
action mass and stirred it gentle Avhen T noticed it 
become a niilky Avhite, inoi’e turbid, generated heat 
iiutially and then 1 had to keep on stirring it for a longei’ 
period of time to get a complete reaction. 

Tn another series of expeilments, T i-aii — T liorrowed a 
stainless steel pressure bomb from Dr. Kenneth Camp- 
bell. His office Avas up on the second floor in the old 
Ivotio Dame Laboratory building, and I borrowed his 
piessule bomb and in this case, all of the reactants Avere 
put into bomb and the bomb sealed tightly with wrenches, 
the bomb (374) immersed in an oil bath and the oil 
bath heated over a period of time and T recorded the 
pressure and the temperature conditions and then also 
used that reaction product as a starting material to react 
with the diisocyanates and also AAuth the anhydrides and 
dibasic acids. 
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During this period I received some needling and some 
barbs by fellow graduate students and also by other 
professors who insisted that this just — this wouldn't 
work. 

Some went to the extreme of calling me a stupid ass, 
so I continued my etfort and I was delighted that after 
about one month, 1 had been able to make, in small 
quantities., some rubber balls which T took up to Dr. 
Price and bounced them off the top of his desk and he 
became quiti* enthusiastic and directed me to make a 
larger quantity. He said a ball of the stuff. 

He directed me to determine the molecular weight of 
the propylene oxide condensate, the molecular w'eight of 
the condensate. By that T mean the reaction product 
of the propylene oxide Avith the pentaerythritol. And 
also he directed me to see, to try to determine how broad 
a scope this reaction had and that’s Avhen he specifically 
told me to do the work on — ^Avith the anhydrides and 
polyesters. 

Q. Noav. Dr. Herbst, you referred to these rubber Imlls 
that you bounced on Dr. Price’s desk. 

(375) Hoav are those made, to the extent that you re- 
call? Can you tell us just what you did? A. Yes. My 
initial experiments Avere run on a test tube scale and 
in a small flask scale Avhere 1 took the propylene oxide 
pentaerythritol condensate and placed it in the bottom of 
a long test tube and then Avith an eyedropper added the 
diisocyanate to that flask, to that test tube. 

T found that the reaction generated a lot of heat, 
r was holding it in my hands and I could feel the heat 
generated and T sAvirled the reaction mass and it became 
more and more viscous and 1 had to cool it under the 
running tap, tap Avater in the laboratory, and by cool- 
ing it under tap Avater and adding the diisocyanate AAnth 
an eyedropper, T then could get control of the reaction, 
handle it. and then make — Dr. Price did emphasize to me 
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to make sure that I had a complete reaction of the 
diisocyanate so I could continue to add the diisocyanate 
until it formed into one solid mass, making sure that 
an excess amount of diisocyanate was added to make 
sure T had a complete reaction. 

The next step was, after this solid mass had formed, 
J simply took the flask, cooled it and smashed it to break 
the glass. 1 picked tJie glass off the outside and T had 
my little rubber balls. 

To make the larger quantities that Dr. Price had (87(i) 
requested, tliose experiments were carried out in a larger 
flask, about 100 to 125 milliliters and, instead of using 
an eyedropper, the di isocyanate was added through a 
burette until I was sure that 1 had added an excess 
of the diisocyanate to make sure that 1 had a complete 
reaction. 

Again, I had to use external cooling water to keep the 
reaction under control. 

r also had to — I found it very important to add a 
solvent, either alphachloronaphthalene or diethylphtha- 
late. The reason 1 did this was to prevent the heat 
generation during the initial stage of the I'eaetion and 
this gave me better control. 

At the completion of tlie reaction I simply took the 
reaction mass in my flask and T slanmied it on the labora- 
tory bench top to break it, peeled off the outside glass 
and T had my larger balls which Dr. Price had re- 
quested. 

I found it very important to keep my equipment dry. 
1 went to great pains to flame-dry the equipment. Tf 
I did not keep it dry, I would get foamy gels, foamy 
products. 

Q. Now, you have, referred to tlie use of the solvent 
in the flask or larger scale operations. A. Yes. 

Q. Let me ask you, did you use a similar solvent in 
(377) order to obtain your bounciug balls in the test 
tube scale? A. My recollection is that when T used the 
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solvent, alphachloronaphthalene, or diethylphthalate, I 
got the bounding rubber ball. When 1 used the ace- 
tone, 1 did not get a bouncing ball. 1 do recall that with 
the alphachloronaphthalene 1 hail a darl-‘»r colored 
product, whereas with the diethylphthalate it was lighter 
in color. 

Q. Did you make any attempt to remore the solvents 
from any of the balls, small or large! A. Yes, sir, 1 
did. For both the small balls and for the larger balls, 
T hooked up the reaction vessel at the end of the reac- 
tion and attached it to a vacuum line that 1 had hooked 
up in the hood in my laboratory. 

This was hooked up with a vacuum piuup that pulled 
the vacuum in a range of half a millimeter or so — between 
a halt and one millimeter, in that range — and I wouUi 
keep the reaction pi-oduct in thei’e for a period of foui’ 
or five days. 

I found that if I did not do that, why the outer surface 
of the rubber ball would have a tackiness, a tacky feel. 

Q. Do you recall whethei' or not you I'ecorded your 
work in the period of March through August, 1949, in a 
notebook! A. Yes, sir, 1 did. I. used a standard note- 
book as (378) issued by the stockroom at Notre Dame. 
It was a bound notebook, spotted black aiul white, with 
a number and wdth numbered pages. 

All of my experiments were carefully recorded in that 
notebook. This was a different notebook from the one 
which I had used for my thesis Avork on the Kinetics of 
Peroxide Decomposition. 

Q. Let me get back to your treatment of the balls 
under a vacuum. 

T think you indicated that tackiness would disappear 
after it had been treated. Let me ask Amu, what did 
the disappearance of tackiness indicate to you, if any- 
thing? A. It indicated to me that there was some — some 
of the solvent had probably adhered to the surface of the 
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rubber ball and 1 used this vacuum treatment simply to 
remove as much as I could of any residual solvent. This 
was a slow process. 

Q. Did it extend over hours, days? A. Four or five 
days. 

Mr. Kelton: I am about to get into another area, 
your Honor. It’s practically that time. 

The Court: We’ll take a short recess, ten 
minutes. 

(Recess.) 


(379) By Mr. Kelton: 

Q. Now, Dr. Herbst, I refer to your testimony which 
I take it to mean that there was a notebook, a separate 
notebook in which you recorded your operations between 
about the beginning of March 1949 through August, 1949. 

Can you tell me — 

The Coiud: You nodded your head. Was the answer 
“Yes”? 

Mr. Kelton: T didn’t get your Honor. 

Tlie Coiu’t: You asked a question and he nodded 
his head. Tiiere was no indication in the I’ecord 
as to nodding his head. 

A. Yes, I did have a separate notebook. 

Q. Dr. Herbst, let me ask yon when, to the best of 
your recollection, did you last see that book, and tell me 
the occasion, if you can’t tell me the time. A. I last 
saw the book during tlie last week in August before T 
and my family packed up and left Notre Dame to go to 
TTtica, New York. At that time T took all of my note- 
books, my notebook for this work on the propylene oxide. 
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polyurethane work and also all of my notebooks from my 
thesis work, and also my last report, and placed all of this 
in Dr. Price’s outer office. At that time lie had an inner 
office and his secretary had an outer office, and I simply 
(.380) stacked all these notebooks and my last report and 
samples on a pile, and I do recall that Dr. Price was not 
present at the time. 

Q. Did Dr. Prici' ev(*r ask you if you had the notebook? 
A. Yes, he did. 

(^1. Did you or didn't you? A. No. I have not seen the 
notebook since. He ask'ed me. oh, it was around 1900 
01 ' '62, he called me on the telephone. 1 was living; 
over in Hunting'ton Valley, Pennsylvania near Willow 
drove, and 1 told him my recollection Avas that the last 
1 had seen them, T had put them in his outer office and 
he said, “Well, to be absolutely sure, would you and 
your wife please make a house search!” and we did, but 
we didn’t find any notebooks. We had moved from Utica 
— had several moves in betw(*en this ])eriod, and my wife 
has no recollection of seein”' the notebooks either since 
we left Notre Dame. 

Q. Do you have any recollection of seeiny; — A. No, I 
don’t. No, no recollection. 

Q. Can you tell me what your relationship was with 
Dr. T’rice oi' his to you in this particular work? A. 
Well, Dr. Price, of course, was my professor for my 
tlu>sis woi'k and teacher, and he was my direct supervisor 
(8S1) of this prop'ram. He supplied me Avith some of 
the chemicals AAdiich T used. Ho supplied me with the di- 
isocyanates, the I’Df and the MDT. They Avere experi- 
mental materials that he had obtained Avith the rlu Pont 
labels on the bottles. 

We had discussions in his office, very informal tyjie 
discussions in his office, in the halhvay, dowm in my labora- 
tory. and Avhen he Avanted me to perform some experi- 
ment with him, Ave had a note system that we used. 
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He -vvoTjld come down to niy laboratory and say, “Ralph, 
here are the samples of what happened in this experi- 
ment,” of what happened and so forth, and this was the 
system that we used to communicate because in carry- 
ing out these experiments, this was not a 9 to 5 job; 
when I started work in the morning, 1 would like to 
keep running all the way through until I had completed 
that particular seiies ol;' experiments and many times 
this took a runover into the oA’ening and late at night 
to finish the experiment. 

Q. Can you tell me whether or not you were paid for 
the Avork you did during this period? A. Yes. That 1 
remember very Avell, sir. $250 per month, Avhich Avas an 
increase of about $25 per month after 1 had completed 
my requirements for my doctorate. 1 haA’e received 
no financial — no money since this Avoi’k was completed 
at the end of August, 1949. 

(382) Q. Roav, there have been questions raised here 
as to the matters of Avater solubility, thirst for Avater 
and that type of thing. 

Did you ever make any tests of any of the products 
that you made Avhich would help us at all in determin- 
ing that matter? A. Yes, sir. T certainly took the 
both products formed by the reaction of the propylene 
oxide pentaerythritol Avith diisocyanate, a polyurethane 
product, and T also — 

Q. With soh'ent or without solvent? A. With solvent 
and Avithout solvent. And they Avere insoluble in Avater. 
In fact, I checked a number of different common solvents 
in the laboratory and did not observe any solubility, not 
only in Avater but in other common soHents. 

Q. Did you report others than entries in your note- 
book with regard to this work? A. T submitted a series 
of progress reports to Professor Price during the course 
of this Avork. Those progress reports Avere based upon 
the experiments Avhich T had performed and Avhich I 
had recorded in my notebook. 
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The progress reports were rather terse, concise re- 
ports. The reason for that was I had written a wordy, 
voluminous thesis, over three hundred pages, and Dr. 
Price Avas rather critical and asked me to keep the 
wordage doAvn. 

(383) Q. Hoav Avere these progi'ess reports submitted 1 )y 
you, in Avhat form were they? A. They were submitted 
in 8 by 10 paper, which T typed myself. I am not a 
A’ery good typist, but the hunt and peek system, which 1 
typed at Notre Dame, and I resided with my family 
at that time in Apartment 7-C — 

The Court: Mr. Kelton, there is no dispute as 
far as T knoAv that the exhibits that you intro- 
duced Avere in the progress reports that AA'ere made 
by Dr. Herbst. T find this cumulative and need- 
less since you have established it, it seems to me, 
by Dr. Price. 

By Mr. Kelton: 

Q. Noav, Dr. Herbst, 1 shoAV you I’laintiff’s Exhibits 18, 
20, 22 and 24, and ask you Avhat they are. A. These 
are copies of the progress reports on the propylene oxide 
pentaerythritol polymer and my experimental work of re- 
acting that condensate Avith the isocyanates and the di- 
basic acide and anhydrides during this period from April 
to August in 1949. Some of the Avriting on these reports 
is not mine, ft looks like it has l)eon edited by Professor 
Price but the signature at the bottom of each report is 
my signature. 

Q. Can you tell me whether or not the typing is your 
typing on these? A. Yes, sir, it is. It is my typing. 

(384) Q. Can you identify in any of these reports the 
bouncing rubber ball material if you reported on it here? 
A. Yes, the bouncing rubbery balls was made with the 
experiments in the presence of the soh'ents, alphachlorona- 
phthalene and dietliylphthalate as recorded on the bottom 
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of the page of this Exliibit 18. That records rny early 
— my first series of experiments. 

Q. Can you tell me whether or not you had occasion 
to make the same material in larger amount? A. Yes. 
These experiments were made in the test tube that 1 
had described earlier when Dr. Price asked me to make, 
this larger quantity, a ball of the stuff. 1 repeated this 
worl: in a larger scale, in a hundred milliliter, 125 milli- 
liter flask, a larger quantity. 

Q. I don’t find any report in the succeeding progress 
reports of your having made that larger quantity. Can 
you tell me why that is? A. Because 1 had used exactly 
the same procedure that T had used earlier- here in this 
first report, niuuber 18. 1 didn't feel it was necessary 

to report the larger quantity. There was no new in- 
formation that T had gained other than I had made it 
on a lai’ger scale, so that 1 could give a larger quantity 
to Professor Pj'ice. 

Q. Now, on Exhibit 20-B, Doctor, I call your atten- 
tion (385) to the statement on page 2 under the head- 
ing “Reaction BetAveen Propylene Oxide Polymers and 
Diisocyanate Compounds.” You haA^e reference there to 
the hard brittle polymers using a large excess of propy- 
lene oxide as compared A\uth pentaerythritol. Can you 
tell me Avhat that had to do Avith? A. We did not kiioAv 
the ratio of propylene oxide to pentaerythritol that should 
be used. Ihiis A\’as Avhy Ave carried out experiments Avith 
different amounts of pentaerythritol present. 

When the reaction was carried out in the absence of 
solvent, T obtained the hard, brittle materials, and this 
refers to those experiments. 

Q. 1 notice in Plaintiff’s Exhibit 18, in one place you 
have in t>q)ing, in several places you hard, hr. What 
did you use hr to desiguiate? A. BroAAUi. 

Q. I notice over here in the loAver portion on the right 
hand side you used the letters bl. What did von mean 
there? A. Blaek. 
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Q. 1 notice on PlaintilT’s Exhibit 22 there is a report 
of molecular weight determination in preparation of 
deionized propylene oxide pentaerythritol polymers, things 
such as that; were they done in between the period of 
the preceding report (386) or — and August 6, 1949 — 
A. Yes. That was done between the May and August 
jjeriod. Professor Price had asked me to determine the 
Tuolecular weight of the condensate of propylene oxide 
with pentaerythritol. To do this we felt it was im- 
portant to purify this material and this is why I used 
this technique of dissolving the condensate in dioxide 
as a solvent, passing it through a Rohm and Hass ion 
exchange resin to remove the base which was present. 
I did this to make sure T could get a more accurate de- 
termination oi the molecular weight. 1 also did this for 
another reason. Professor Price had requested me to 
prepare the polyester polymers and to do this T had 
to first remove any residual base from the propylime 
oxide pentaerythritol condensate to make sure I got a 
good reaction between the condensate and the dibasic 
acids and anhydrides. 

Q. ^ on have referred to the Avork on reacting the 
propylene oxide pentaerythritol condensate Avith anhy- 
drides. A. Yes. 

Q. Let me ask you : Avould that give you Avhat is called 
a polyester? A. Yes, sir. It would. 

•Q. Hid you do the polyestei' Avork in the same equip- 
ment, namely, test tubes and flask, that you did the poly- 
Tirf'thane (387) work? A. The starting material, that is, 
the condensate of the propylene oxide and the pentaery- 
thritol AA^as made in the same equipment. HoweA-er, for the 
reaction AA'ith the anhydrides, to make the polyester, 
those Avere made in open Petri dishes because in that 
case AA’hat I had to do Avas to intimately mix the tAvo 
reactants with stirring and agitation, stirring rod, and 
let the mass simmer for a. fairly long period of time to 
drive off water AAduch Avas the other reaction product, 
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and as 1 continued to stir with the stirring rod, the mass, 
again, Avould solidify into a rubbery product in an open 
Petri dish. 

One other dilference was instead of the — in this case 
T liad to apply heat, much more fieat than I — than 
•with the polyui-ethanes to get this reaction to comple- 
tion and to drive off the last amount of water from the 
reaction mass. 

Q. Now, can you tell me if you recall the compara- 
tive physical properties as you observed them of the 
rubber l)all material, T will call it, which is repoi-ted 
as made at the bottom of Plaintiff’s Exhibit 18, which 
is the April 11), 1949 progi'ess report? Those on the 
one hand and polyesters on the other. A. To my l)est 
recollection, the rubbery ])roducts made by the polyes- 
ter reaction were a softer, pliable type of (388) rubber; 
they did not ball up. ] tried and T could not make a ball 
f?‘om this material, whereas in contrast to that be- 
havior th(' polymethanes produced two different pro- 
ducts. Those made in tlie absence of solvent or in ace- 
tone were haixl materials, insoluble in water and most 
common solvents. In the pi-esence of the alphachlorona- 
phthalene or the diethylphthalate as solvent, there T ob- 
tained also r.ul)bery materials. As I recall, they were 
somewhat harder than the ones with polyesters, but they 
had one additional characteristic, that was they were, 
bouneeable. Tins was not a liig bounce like a golf ball 
but they wei’e — you could bounce them on the table top. 
This was the main distinction between the rubbery pro- 
duct obtained from polyesters as compared with those 
products obtained from the reaction with diisocyanates 
with one exception to that statement: In the case where. 
I used a monoisocyanate, 1 got a waxy material. 

Q. Now, Doctor Herhst, in the case of Exhibits 18, 
20, 22 and 24, Plaintiff’s Exhibits, in each case do you 
find that you signed it? Your signature appears? A. 
Yes. Yes. 
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Yes, my signature is at the bottom of each report. 

Q. When did you sign these reports? 1 mean in re- 
lation to when they were submitted. A. I signed them 
right after T finished the typing. 

(389) Q. .[ notice that Exliibit 24 is headed “Summary 
Report.” Can you tell me whether or not you intended 
that report to cover and summarize all of the work you 
had done? A. No. That report was not intended to sum- 
marize ell of the work. 

Dr. Price had asked me to report to him the residt.s 
of experiments that I had not reported earlier. He also 
asked me to give him a description of the chenucals and 
reagents which were used and altogether more detail 
with, respect to the manipulation and the process condi- 
tions that were used. He Iniew that I had been carrying 
out this work, some of it being in various stages of com- 
pletion, and he just v/anted me to report to him those 
items that T had not reported earlier. Tn that respect 
this was more like the last or a wrap up report and he 
also asked me to be terse and brief because all the de- 
tail was in my notebook. 

# # = 1 ^ 

(390) C7-OSS Examination hy Mr. Sweeney: 

Q. Do you still have the reports in front of you, 
Mr. Herbst? A. No, I do not. 

Q. It would be easier if you had them. 

The Court; 18 to 22. 

Mr. Kelton: T hadn’t given Dr. Herbst the re- 
typings that Dr. Price made, you see. They may 
be included; I don’t know. He can pick out his 
own. 

Mr. Sweeney: I am talking about Plaintiff’s Ex- 
hibits 18, 20, 22 and 24. 

A. 18, 20— 
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The Court: 22 and 24. 

The Witness: 22 and 24. 

Mr. Sweeney: If you have any more, you have too 
much. 

Q. You considered the rubbery materials that you got 
as a result of the reaction shown on Plaintiff’s 18 
to be the l>est material that you made, didn’t you? I 
am talking (391) almut the two that are listed at the 
bottom of the report, those made in alphachioronaphthaleue 
and diethlplithalate. A. Yes, 1 did, because these, were 
the ones which bounced. 

Q. You also testified that you put your diisocyanate 
into these reactions by an eye-dropper. A. In my initial 
experiments. 

Q. Yes. Did you use an excess of diisocyanate? A. 
Yes. 

Q. Why didn’t you put that in your report? A-. It is 
in my notebook. 

Q. That isn’t the answ('r to my question. A. Because 
I wasn’t requested to put that kind of detail in my 
progress report. Those details were in my notebook. 
But T knew full well that T had to have an excess to 
make sure that T was getting a complete reaction, and 
I had a fully cured system. 

Q. Well, T guess we could agree with each other, 
though, that you didn’t put the fact that you used an 
excess in your report? A. T mention it in the ease in- 
volved with the MDT. 

Q. Does that mean you used an excess of MDT? A. 
Yes. 

Q. An excess over what? (392) A. An excess over 
the calculated amount needed to make sure I was get- 
ting the complete reaction of the two NCO groups of 
the MDT or the TDI with the hydroxyl content present 
in tlie propylene oxide pentaerythritol condensate. 
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Q. Tt’s been established, you may have even been 
Itere today wlien Dr. Price talked about the fact that, 
examples two and three of his patent came out of your 
work. Did you hear that? A. T heard that today, 
yes. 

Q. T hand you Defendant’s Exhibit A, Dr. Herbst, 
and T will ask you to look at Example 3. 

Did example 3 come from yoiir work? A. I can’t an- 
swer your question. T didn’t write the patent applica- 
tion. 

Q. Well, you could look at the example. Did you do 
what it says in example 3? A. 1 did this, a very similar 
experiment in my scale-up experiments which I described 
earlier, nsing tlie 125 milliliter flasks. These were the 
approximate quantities that would be used in that ex- 
periment; that series of experiments. 

Q. Since the scale-up experiment is not in any of your 
reports, T presume, therefore, that the work that you 
did that resulted in example 3 is not in any of the re- 
ports. A. It was written up in detail in my notebook. 
(31)3) Q. Bxit it’s not in the reports? A. Tt’s not listed 
in detail in the reports, no, sir. 

Q. Was it listed in any kind — you say it’s not listed 
in detail. A. Tn these particular prof?ress reports. 

^ our Exhibits 18, 20, 22 and 24. But, it is written 
up in detail in my notebook. 

Q. The missing' notebook? A. The missing notebook. 

Q. T notice that in example 3, fifteen grams of TDI 
is recited. Is that the amount of TDT that you used? 
A. It seems like it would be the approximate amount. 
I don’t recall the exact amount, no, but it would — on .. 
scale of 125 milliliter flask, assuming about 100 grams 
of material, it would probably consume somewhere, around 
10 to 15 grams of diisocyanate to get a complete re- 
action. 
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Q. But that amount is not j^iven either in any of your 
reports — A. It is not given and specified in these par- 
ticular exhibits — 18, 20, 22 and 24. 

Q. Look, now, at Plaintiff’s Exhibit 18 again, and I 
want to call your attention to the top part; of the re- 
l^ort which is where you are discussing making the con- 
densate with the pentaerythritol and propylene oxide. 
(394) What form was the pentaerythritol that you used? 
What form did it take? A. T added it as a .solid 

Q. Tt was a solid? A. It was a solid. 

Q. Could you describe it? A. IWiite, a pale yellow 
solvent, powder. 

Q. Powdery, fialty or — A. It was a paJe yellow powder, 
as T recall. 

Q. And then if you will look at your report here, you 
say in the last sentence of that paragraph that “five- 
tenths gram of unreaeted pentaerythritol was recovered 
from the reaction in Number 1.” A. Those reactions 
weie carried on under pressure at a higher tempera- 
ture. 

Q. But Avhat foini was the recovered pentaerythritol 
in? A. Tt was recovered in a solid form. 

Q. How did it compare to the pentaerythritol that 
you started? A. Tt looked about the same. And it settled 
down to the bottom of the pressure bomb and when I 
observed this was when T poured the contents of the 
bomb out into a receiver and T noted that this residual 
solid Avas at the bottom of the pressure bomb. 

(394) Q. Would you expect that any additional pentaery- 
thritol would have been in solution in the liquid that you 
had? A. Conceiveably some could be in solution. 

Q. Did you do anything to determine whether there 
was or wasn’t? <A. Well, the solution that I took was 
perfectly clear and when chilling it, T observed no more 
precipitation so T assumed that it was— had all precipi- 
tated out. 
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Wlien r cooled it down to room temperature and te- 
low, I put it under a cold tap. 

Q. When you mixed the propylene oxide, which was 
a liquid — am I correct! A. Yes. 

Q. — ^^vith the pentaerythritol, did the pentaerythritol 
di.ssolve in the propylene oxide! A. When I carried out 
the reactions in the three-necked flask, when I added 
tlie sodium metal, what — njy procedure was this; 

T woiild add tJie propylene oxide to the reaction vessel 
with stirring. [ then would add the pentaerythritol with 
continued stirring. 

Q. This is the point I am asking you about. A. Then 
T Avould add as the last ingredient small pea-sized pieces 
of sodium metal. 

(395) Q. Let’s go back to the step just before you 
added the metal. 

Wliat I wanted to know was did the pentaerythritol 
dissolve in the propylene oxide. A. I don’t recall that.. 
T don’t recall. It’s been too long. I do know that 
after I added, the most significant part or observation 
was when T added the sodium metal, the reaction mass 
turned from a colorless liquid to a white milky fluid. 

Q. T don’t think T asked you about that yet. Dr. Herbst, 
so will you just hold it. 

T think if you will look at Plaintiff’s Exhibit 24 on 
page 2, you say in the section under sodium as catalyst — 
do you see where that is? 

You say that there fluxing commenced at 18 to 20 
degrees. What ingredient was boiling at that tempera- 
ture? A. Tt must have been the reaction product of 
the sodium metal and the pentaerythritol in the presence 
of the propylene oxide. T doubt if it was the propylene 
oxide, because that boils at about 35 degrees C. 

Q. That is correct. 
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The Court : Excuse me. Mr. Kelton or Mr. 
Blecker, is it possible for you to get me a clearer 
copy? 

(Discussion off the record.) 

(396) Q. You said tlien that you think it was a re- 
action product of the sodium and the pentaerythritol? 
A. And the propylene oxide. I didn’t know which it was. 
T couldn’t tell which. 

Q. Propylene oxide, we have agreed, boils at about 
35. A. I said T don’t think it was propylene oxide 
because that boils at about 35 degrees C. 

Q. Now, Dr. Plerbst, to try and get this straight, do 
T understand you think the material that was boiling 
at 18 to 20 degrees was a reaction product of the sodium, 
the pentaerjdliritol and the propylene oxide? A. I couldn’t 
tell whicli. 

Q. You don’t know what it was? A. I couldn’t tell. 
All T knoAv is, T put in the flask propylene oxide, pen- 
taerythritol and sodium metal. The only thing I could 
be sure of, it Avas not the propylene oxide, becaiise that 
boils at about 35 degrees centigrade. 

Q. The pentaerythritol is a solid? A. Yes. 

Q. And so is the sodium. A. And so is the sodium. 
Tt could have been some reaction product of the sodium 
Avith the propylene oxide or possibly Avith the pentaery- 
thritol. T have no Avay of knoAving. 

Q. Going back to the reaction you described on Plain- 
tiff’s (397) Exhibit 18, do you knoAA% do you have any 
idea Avhy you recovered the pentaerythritol from the re- 
action listed as Number 1? A. Listed in Number 1? 

Q. Tt is listed as Number. A. Wliy I recovered it! 

Q. Right. A. I Avas trjdng to get an idea, trying to 
measure hoAv complete the reaction was and when I 
saw this solid residue at the bottom of the pressure 
bomb, T simply poured it oAit and dried it and weighed 
it. 
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Q. What 1 really meant -was, do you know why it didn’t 
react? A. No. 

Q. Do I understand, then, that some of the pentaery- 
thritol never dissolved in the propylene oxide? A. I 
can’t ansAver your question because I can’t look inside 
a steel bomb under pressure that is heated up to 120 
to 140 degrees. 

r don’t knoAv if it dissolved or not. 

Q.'You ran the reaction, though, as you testified a 
moment ago, in a three-necked flask? A. That was a 
different series of experiments. 

Q. And you could see AAdiether or not the pentaerythri- 
tol (398) Avas dissolved. A. Well, it Avas difficult to see 
because the reaction mixture very quickly became milky 
and T couldn’t tell if it had dissolved or not. It’s like 
trying to see if it dissolves in a milky solution. T couldn’t 
tell if it dissolved or not. 

T do recall this: That in the reactions run in the flask, 
in the glass flask, at atmospheric pressure, in those 
cases T did not get any residual pentaerythritol after 
the reaction was completed under the conditions that I 
mention in here. 

These reactions Avere carried out for a period of time 
and at the end of that I'eaction, T did not observe any 
residual pentaerythritol. T didn’t recoA^er any, so I as- 
sumed that it reacted. 

Q. What reaction are you talking about now? Is it 
in one of these reports? Can you point out the report? 
A. The reaction on Exhibit 18 in the first paragraph, 
the subparagraph 2, a reaction at I'oom temperature for 
three days, folloAved by heating at 110 to 115 degrees. 

In those series of reactions, T do not recall seeing any 
residua], unreacted pentaerythritol. 

• • • 
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(399) By Mr. Sweeney (con’t.) 

Q. Look at Plaintiff’s Exhibit 20, now, if you mil. 

On page 2 there is a heading “B,” and it is using a 
propylene oxide pentaerythritol, et cetera. 

Do you see where T mean? A. Subparagraph B? 

Q. Yes. Does this describe additional reaction that 
you ran with propylene oxide and pentaerythritol, or 
is it tlie same reaction that you ran and reported on 
in Plaintiff’s Exhibit 18? (400) A. If I understand your 
question — are tlie experiments on page 2, paragraph b 
in Exliibit 20 tlie same as T described on Exhibit 18, 
my best recollection is that this is a continuation of 
that series but where T am changing the ratio of the 
propylene oxide to tlie pentaerythritol — 

Q. You report about tlie same results in paragraph b 
of Exhibit 20, don’t you? A. I report that the product 
in paragraph b gave a rubbery material in the presence 
of diethylphthalate but hard, brittle polymers when no 
solvent was used. 

Q. Which is about the same thing you reported in 
Exhibit 18? A. It seems to be about the same, yes, the 
best T can remember it. 

Q. Look at the section under, call it, paragraph c. 
There you are reacting propylene oxide with itself and 
then Avith diisocyanate, aren’t you? A. "Wliat ^o you 
mean by propylene oxide by itself? T never reacted 
propylene oxide by itself. T always had present the 
propylene oxide, the sodium metal or some other catalyst 
plus pentaerythritol. 

T don’t recall any reactions where I reacted propylene 
oxide by itself. If you mean just propylene oxide reacting 
with more propylene oxide — 

(401) Q. "Viniich it would do? A, I didn’t try that. 
All my experiments were done with propylene oxide, a 
catalyst such as sodium metal or sulphuric acid or boron 
trifluoride etherate in the presence of pentaerythritol. 
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Q. The first paragraph under section c says that since 
you got — I am paraphrasing — since you got the hard, brit- 
tle polymers using a large excess of propylene oxide com- 
pared to the amount of pentaerythritol, that the reactions 
between propylene oxide pohmier and diisocyanate was 
studied. 

It doesn’t say anything about any pentaerythritol 
there. The next paragraph, you go on and you say five- 
tenths grams of sodium was added to 40 cc of propylene 
oxide and the mixture warmed gently; the reaction mix- 
ture after 20 minutes of reaction and the brown solid 
polymer which formed gave hard, brittle polymers when 
treate<l vdth diisocyanate. 

Where is the pentaerythritol in that reaction? A. I 
don’t recall running any reactions without the pentaery- 
thritol present. 

Q. Doctor, 1 am .ihist reading your own report and 
that’s what it says. A. Because what T was doing here, 
T Avas — this whole series of experiments was designed 
to study the molecular ratio of pentaerythritol to propy- 
lene oxide because what I was (402) trying to find out 
Avas hoAV much cross linking here and network pattern 
did T need to achieve a rubbery product and the only 
AV'ay I know how to do that, folloAving Dr. Price’s direc- 
tions, Avas to add various molar ratios of propylene oxide 
and pentaerythritol in the presence of a catalyst. 

Q. Will propylene oxide polymerize with itse'if in the 
presence of sodium? A. men you add the sodium to 
the propylene oxide — let me say this: I don’t recall add- 
ing sodium as the only catalyst or reactant Avith propy- 
lene oxide. 

Q. That really Avasn’t what I asked you. 

T asked you if propylene oxide would polymerize Avith 
itself in the presence of sodium. A. T didn’t carry out 
any experiments to prove or disprove that point. 
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Q. Which means you don’t know? A. My experiments 
— the purpose of my experiments was to put the pentaery- 
thritol into the reaction mixture and condense it witli 
the — 

d’he Court: Dr. Herbst, the question, I think, that Mr. 
Sweeney is entitled to answer to, as T understand it, 
was not involved in what your experiments were but he 
is asking a question as to whether, based upon your 
knowledge, T suppose, as to whether the propylene oxide 
will (403) polymerize witli itself in the presence of 
sodium. That is his question. 

The Witness: Would you restate that, please? Wliat 
are the conditions? Specify the conditions of the experi- 
ment; under what conditions. 

Q. Let’s have it in atmosxjheric conditions. A flask, 
just the way you made your condensates of pentaery- 
thritol with propylene oxide. A. T don’t know if that 
v/ould liappen under tliese specific conditions. T never 
tried it in a laboratory. 

All my experiments wei-e done in the presence of 
pentaerytliritol. 

Q. You said that. T appreciate that. 

Do you know any way that you can polymerize propy- 
lene oxide witli itself using sodium? A. Not using sodium 
with other catalyst systems which were, of course, de- 
veloped a lot later than this one. 

Q. Now, under Section c of your report. Plaintiff’s 
K.xhibit 20, you do not mention making a propylene oxide 
pentaerythritol polymer, do you? A. Where is this? 

Q. Tmok under Section c on page 2 of Exhibit 20 and 
if you would, you tell me where it says that you used 
pentaerythritol in making the polymer that you reacted 
with the isocyanate. (404) A. T see no mention here in 
paragraph c of the pentaerythritol but let me answer your 
question this Avay: Tn the — 
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Q. I think you have answered my question. A. The — 

Mr. Sweeney: Your Honor, I believe the witness 
answered my question. I don’t think I need a 
speech. 

The Court: I tliink tluit you have answered the ques- 
tion, doctor, and I think that I understand the point. 
1 think you already indicated that you thought it wasn’t 
mentioned, that you always experimented with pentaery- 
thritol. You always used it. That’s what you testified 
before. 

The \\itne.s.s: Yes, your Honor, we knew that by re- 
acting sodium with the propylene oxide we were going 
to get hydroxyl groups present. We weren’t sure that 
we were going to get a large or a high enough concen- 
tration of hydroxyl gi’oups to build up this network. 

The Court: All right. 

Q. In any event, whatever you- did in Section c on 
page 2 of Exhibit P. 20, you got about the same results 
that you got when you ran the reaction under paragraph 
b of that same page, correct? A. Again, T got similar 
results in that— in that with the diethylphthaiate, I pro- 
duced a rubbery material. 

Q. And Avithout it, you got— (405) A. Without it, I 
got — 

Q. A hard, brittle polymer? A. A hard, brittle poly- 
mer; a broAvn solid pohuner. 

Q. All right. Tf you Avould, then, look at Exhibit P. 
22. T just want to confirm Avith you that this report 
deals AAuth the polyester Avork, has nothipg to do Avith 
polyurethane work? A. This deals with the purification 
that T referred to earlier for the molecular weight deter- 
mination. And also, under paragraph .3 — the polyester 
work is described in paragraph 3 on page 2 of Exhibit 
22 . 
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Q. You say here in paragraph 3 of page 2 that — yon 
list the componnds which gaA'e the best rubbery character- 
istics. Tliose are all 'i^olyester compounds, aren’t they? 
A. On page 2, paragraph 3? 

Q. Yes. A. These are all polyester. 

Q. And yon considered them rubbery. Can you tell me 
how rubbery? A. They were pliable in the hand, flexible 
material, pliable, but also soft to the touch. 

Q. Ts this much the same as the other material yoii 
described, that you couldn’t ball it up? A. Yes. These 
polyester products T could not ball up (406) and they 
would not bounce. 

Q. Did you consider tlie polyurethane materials that 
you had made to be better rubbery materials than the 
polyester materials? A. .Depending upon yorrr — the in- 
tended use. T regarded the polyurethane materials better 
from the standpoint they -were, they had this bounce, they 
were bounceable. 

TTowever, at the time T also felt that the rubbery 
polyester products would also have utility, too, as rub- 
bery coatings and impregnates, not necessarily as a rub- 
ber tire or a rubber ball. 

# • # 

(407) Q. Let’s look now at Plaintitf’s Exhibit 24 which 
is entitled “Summary Deport.” First of all, there has 
been testimony by Dr. Price and I think by you now that 
the reports that we have before us. Plaintiff’s Exhibits 
18, 20, 22 and 24, are the only reports that you wrote? 
A. Yes, sir. That’s correct. 

Q. Then would you please tell me— A. My best recol- 
lection. 

Q. Please tell me what the report is that is referred 
to at the bottom of page 2 of Plaintiff’s Exhibit 24 
where it says “see research report, August 29, 1949.” 
A. Where is this? 
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Q. Look^ at Plaintiff’s Exliibit 24, the summary re- 
port, look at page 2, the very bottom of the page that 
says “see research report, August 29, 1949.” A. I don’t 
recall that report. 

Q. You don’t know what it was? A. I have no recol- 
lection. 

Q. You tjTped this document yourself, did you not? 
Exliibit 24. A. Exhibit 24, yes. Yes, I did. 

Q. Do you have any idea where that report might 
be? A. No, I do not, sir. I don’t know. 

Q. All right, T Avant you to look now at page 3 of 
the (408) summary report, Plaintiff’s Exhibit 24. I don’t 
wish to be repetitive because Dr. Price has already 
testified aboiit this, but the middle paragraph where it 
says “reactions between PO PET polymers and diiso- 
cyanate” is simply a report of what you had done before, 
am T correct? A. Yes, sir. This was not — my best 
recollection is this is not any new information. It was 
an attempt to describe a typical reaction here to make 
the polyurethanes. This describes the small scale ex- 
periments. Tt does not describe the scale up experiment 
Avhere T made the larger balls. 

(). As a matter of fact, those are not described any- 
Avliere, are they? A. Not in this documentation but 
they certainly were described in my notebook. 

Q. The missing notebook? A. Yes, sir. 

Q. Tn the last phrase of the paragraph that I referred 
yoii to on page 3, you say “only slight improvement 
resulted in the ‘rubbery’ properties of the polymers.” You 
are referring there to the reaction in a solvent. 

Wliy is it if you made such beautifiil rubber balls 
you put in your summary report that only a slight im- 
provement residted in these rubbery properties? A. 
First, let me correct one thing. T did not call them (409) 
beautiful I’ubber balls, sir. T called them rubbery balls. 
They Avere an improvement in the sense that they were 
bonnceable Avhen carried out in the presence of the solvent. 
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Q. In other words, what you mean here is that only 
a sliglit improvement over the hard brittle polymers 
was obtained when you carried the reaction out in a 
solvent? A. Yes. In terms that the materials made in 
the solvent were bouneeable, whereas the polyurethanes 
made in the absence of solvent were not bouneeable, they 
were hard materials. 

Q. These are the ones that you made in the diethyl- 
phthalate and the alphaehloronaphthalenef A. That’s 
correct, sir. 

# « * 

(410) Q. If you would, look at page 4 of that same 
report. Doctor, Plaintiff’s Exhibit 24. I want you to look 
at the conclusion of the section down at the bottom, and 
in the second paragraph of the conclusion section you 
say, “The best rubbery polymers are formed by the re- 
action of the POPET polymers with maleic anhydride,” 
etc. Those' are all polyesters, aren’t they, Dr. Herbst? 
A. Yes, and they are all carried out in the absence of 
a solvent. 

Q. And the reaction — then you say that the reactions 
with the diisocyanate produced hard brittle polymers. 
A. In the absence of solvent. 

Q. T don’t see the Avords “in the, absence of solvent.” 

(411) A. But this whole series of experiments was done 
in tlie absence of solvents, as I indicate. 

Q. What whole series? A. Tlie whole series on poly- 
esters. T was simply comparing the various polyesters 
at the top of page 4, in that table there. 

Q. T want you to point out to me how T can be sure 
that’s Avhat you are doing. A. Let me explain in this 
Avay. Dr. Price asked me to write up in here additional 
experiments that had not been written up previously, 
and this is what T included in this particular wrapup 
or final report, and its main emphasis is on the poly- 
ester A\mrk. 
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Q. As a matter of fact, tlie polyurethane work stopped 
some time in the middle of the summer, didn’t it? A. 
No. The Polyurethane work continued, but along the 
emphasis of making the larger ball for Professor Price. 

Q. Can you tell me why in the conclusion paragraph 
you don’t even mention the rubbery properties of the 
urethane materials that you made? A. There was no 
need to. He asked me not to repeat what I had told 
him earlier and he had been critical in the past of my 
wordy and lengthy reports, and this was an attempt to 
cut down on the wordage. 

(412) You Avill note the other conclusion at the last 
.sentence, though, T did indicate that in the future one 
.“=hould strive to obtain the higher molecular weight poly- 
mers. the high molecular weight propylene oxide pentaery- 
thritol polymers, because T felt at the time that this would 
be the direction to take to achieve the better physical 
and mechanical properties. 

Q. You did not do it, thoiigh, take this direction? 
A. At this point I left Notre Dame. However, I did 
feel T had in a practical way taken Professor Price’s 
ideas, his concept of taking a volatile liquid containing 
oxygen and converting that by reacting it wth sodium 
pentaerythritol and then reacting that product with a 
di isocyanate and also with dibasic acids anhydrides to 
make rubbery materials. This was accomplished. 

We did not accomplish, certainly, an ultimate objec- 
tive of making a rubber tire. No, we did not do that, 
but we did make giant sized molecules quite insoluble 
and which were rubbery. 

Q. Look at the top of page 4 once more. You say 
there “maleic and succinic anhydrides gave the best rub- 
bery material. You repeat that practically the same way 
in your conclusion, don’t you? A. This refers to the 
polyester work. 
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Q. Right. But you don’t repeat any 
clnsions (413) about the polyurethane work beinglt^i^&y. 
A. I had already reported that in my very first report 
and had made the rubber balls for Professor Price, had 
made some larger tennis balls and the — this effort in 
the latter part of the project was directed towards ex- 


panding the scope of this chemistry and there was more 
emphasis put on the polyester part of the work in the 
last several months of the i^roject. 

Q. How large a quantity of material did you use in 
the pressure bomb that y-ou have talked about? A. This, 
T can only describe the dimensions of the bomb, it was 


a stainless steel cylinder 'about that round and about 
that high. 


Q. It’s awfully hard for the court reporter to pick 
that up. T wonder if we couldn’t agree that that’s 
about the size of a thermos bottle or something of that 
nature? A. Yes. It was about the size of a pretty, you 
know, large sized thermos bottle, a larger sized thermos 
bottle. 


Q. Would you make a guess as to the contents — the size 
of the — what the contents’ size might be? My question 
is a little gummed up. T will try it over. 

How much liquid would the bomb hold? Let’s put it 
that way. A. T believe it would hold about a quart if it 
were (414) filled to the top. As I recall, though, I was 
very careful not to fill it to the top because T was get- 
ting pressure. T did not want to — I wanted to leave, some 


space in there to handle the pressure. 

Ro T do recall that T did not fill this all the way 
up to the top. T left some space between the top of the 
liquid and the top of the bottom. 

Q. Earlier T think you testified that you thought the 
example 3 came from the — of the Price patent — came from 
the scale up work that you said you had done. A. Yes. 
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■ Q. And that the amount of 15 grams of TDI came 
from that work. A. Yes, sir. That was done not, 
thougli, from the — tliat was not done from the work 
carried out in the pressure bomb. 

Q. I wasn’t trying to allude to that. I changed sub- 
;jects. 1 am just talking about example 3 of the Price 
patent that you said that came from your scale up work. 

• • • 

(415) By Mr. Sweeney (con’t) 

Q. Talking about example 3, we are back to that, 
Dr. Herbst — A. All right. 

Q. The 15 gram amount of TDT that’s given there, 
wliere did that come fromf (416) A. This came from 
the scale up experiments I did using the procedure I de- 
scribed in my hrst report, Exhibit 18. The one here, 
paragraph 2, a reaction at room temperature for three 
days followed by heating at 110 to 115 degrees. My 
initial experiments were carried out in the test tube 
scale, as T have testified earlier. 

AYlien Professor Price requested that T make a larger 
tennis ball, then T repeated this work in a larger scale. 
Both in mak’ug the propylene oxide pentaerythritol con- 
densate, but in a larger scale reaction, in a larger flask, 
in a range of 100 to 125 milliliters, where T was react- 
ing the diisocyanate wth the propylene oxide pentaery- 
thritol condensate. 

Q. We have it straight now that you have testified 
that that’s where the 15 gram amount of the TDI came 
from? A. It was in those scale up experiments which 
T just described, yes, sir. 

Q. Wlien T took your deposition, on page 65 I asked 
you. referring to this same area: 

“Q. And in that same sentence it mentions 15 grams of 
TDT. That is not in the report either, is it! A. That’s 
not in this report, no. 
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“Q. Do you know who did that work, in other words, 
the mixing of the 100 of the polymer with the 15 grams 
of TDl? A. No, 1 do not.” 

(417) A. 1 don’t know who wrote up this example in 
the patent, sir. 

Q. That isn’t what tlie question was in this deposition, 
Dr. Herbst. The question was who did the work. You 
said tlien you did not know. You say now you did. A. 
Yes, I did do it and there was no one else, I’m the 
fellow who (lid the work in the scale up, but I did not 
write up this example in the patent application. The 
example 3. 

• • • 

(452) Colloquy 

Mr. Ble.cker: May I have Plaintiff’s Exhibit 41? 
Your Honor, T would like to point out that Mr. 
Ries was a very major part of the negotiations 
between Jefferson and Mobay; in these negotiations 
we say tliis was all part of the picture of the mis- 
use. 

The Court: I understand that. 

M]'. Rlecker: So, lie is a fact witness as well. 
However, we are trying to cooperate in this re- 
spect. I would like to point to Plaintiff’s Exhibit 41, 
which is a memo from Mr. Ries in which he refers 
to two Heiss patents. If Mr. Sweeney is willing 
to stipulate that the patent in the second para- 
graph referred to as the first Heiss patent is the 
Heiss patent in issue in this case, perhaps we 
could avoid the problem of examining Mr. Ries at 
this time. 

That second paragraph, the portion I am refer- 
ring to is in the middle of the paragraph. It 
says : “As to the first Heiss patent, I indicated that 
there is a doubt as to its validity and to the pro- 
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priety of approaching Jefferson rather (453) than 
the foam manufacturers.” 

Mr. Sweeney: May I have just a minute? 

The Court; All right. 

(Pause.) 

Mr. Sweeney: I gather you want me to agree 
that the patent that is referred to in the second 
paragraph is the Heiss patent in suit? 

The Court: That is correct. 

Mr. Blecker: Yes. 

Mr. Sweeney: Yes; that is correct. 

• • * 


(455) Deposition of JAMES HENRY SAUNDERS 
taken on January 19, 1972 at the Monsanto Com- 
pany, 800 North Lindberg, St. Louis County, Mis- 
souri, 

(Pages 3, line 7 through page 6, line 2.) 

“Mr. Kosinski; Now, Dr. Saunders, would you please 
state your full name? 

“A. James Henry Saunders. 

“Q. What is your present home address? (456) A. 4151 
Piedmont Road, Pensacola, Florida. 

“Q. Wliat company are. you presently employed by? 
A. Monsanto Textiles Company. 

“Q. In what capacity? A. Director of Nylon and Poly- 
ester Research. 

“Q. How long have yoii been employed in that posi- 
tion? A. Since December of ’69. 

“Q. Were you employed by Monsanto prior to Decem- 
ber of ’69? A. Yes. I was manager of Nylon Research 
from about March 1, 1968 to about December of ’69, the 
same location. 
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■ “Q. AVliat was your employinent and position prior 
to Marcli 1 of 1968? A. I was Avith Mobay Chemical Com- 
pany in Pittsburgli, Pennsylvania. T was Director of 
Eesearch for them. 

“Q. IVhat was the period of your employment with 
Mobay? A. T joined Mobay approximately when it was 
formed, about Julv, 1954, and 'continued witlt them until 
1968. 

“Q. Now, would you briefly indicate the various posi- 
lions Avhieh you held at Mobay during the period July, 
’54 through March 1 of 1968? A. I Avas Assistant Di- 
rector until 1959 and then Avas Director of Eesearch 
after 1959. 

“Q. Were you Assistant Director from January, ’54 — 
(457) until Avhat date again? I mean July ’54 to Avbat 
date? A. Approxiraatelv that tinie until approximateh" 
May, 1959. 

“Q. And then you Avere Director of Eesearch from 
that date until you terminated your employment Avith 
Mobay, Avhich Avas approximately March 1 of 1968? A. 
Yes. 

“Q. Noav, Avhat Avas the nature of your employment 
prior to July of 1954? A. T was employed by Monsanto 
at Anniston, Alabama as a chemist and then as a group 
leader in research. 

“Q. Mnien did you commence your employment Acith 
the Monsanto Company! A. ,Tuly, 1947. 

“Q. Prior to developing further your Amrious duti('s 
and capacities Avith Monsanto, commencing in July of 
1954, Avould you briefly describe the educational back- 
ground after high school? A. T received a Bachelor’s 
degree in Chemistry from the University of Kentucky in 
1944; Ph. D., Organic Chemistry, University of Illinois, 
1946; one year of post doctorate research at Illinois, ’46 
to ’47. 
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“Q. Now, did your postgraduate research work include 
any extensive work in the field of polyurethane chem- 
istry? (458) A. No. 

“Q. What was the nature of your doctoral thesis, then, 
at the University of Illinois which was submitted in 
partial fulfillment of your Ph. D. degree? A. Synthesis 
of Unsatui’ated Monomers and Polymerization to SEE 
Type Polymers. 

“Q. Wliat is an SBK type polymer? A. Styrene- 
butadiene. 

“Q. When you conmienced your employment at Mon- 
santo in July of 1954, do you recall the nature of your 
first assignment, your first employment assignment? A. 
7 started in '47, is that the date you’re referring to? 

“Q. Yes, ’47. That’s right. A. The initial assignments 
M’ere in the area of preparation of isoeyanates. 

Now. how long a period of time were you engaged 
in the woi-k on the preparation of isocyanates? A. Off 
and on for the })eri'‘od 1947 to 1954, Avith Monsanto.” 

(Page fi, lines 19 through 23.) 

“Q. All right. Did there come a time Avhen you con- 
ducted research Avork in the field of polyurethane prod- 
ucts, which are reaction prodxicts of polyisocyanates Avith 
compounds (459) containing a'ctive hvdrogen groups? A. 
Yes.” 


(Page 12, lines 17 throxigh 24.) 

“Q. T see. Now, do you recall independently the ap- 
proximate time that Mr. Reiss commenced his employment 
at Monsanto? A. About 1951. 

“Q. About 1951. To what group Mr. Heiss as- 
signed Avhen he commenced employment at Monsanto? A. 
Mine. 

“Q. Rid he re})ort directly to you? A. Yes.” 
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(Page 30, lines 18 through Page 31, line 15.) 

“Q. .Do yon recall what was the position of Mr. Rucker 
at Monsanto during the period of 1951 to 1953? A. Ho 
Avas the patent attorney. 

“Q. Was he the only ],)atent attorney at Monsanto dur- 
ing that period? [’m speaking of the Anniston research 
facility. A. As far as T remember, he Avas the only one 
at Anniston. 

“Q. What Avas the practice Avhich prevailed at the An- 
niston research facility at Monsanto in 1951 to 1953 in 
connection Avith the SAibmission of inA’ention disclosures 
hy yon or any other personnel Avho Avorked in your group? 
(460) A. We submitted information to the — to Mr. Rucker, 
the patent attorney, along A\'ith any pertinent informa- 
tion Ave kneAV of concerning the literature. lie decided 
Avhat the invention Avas, if any. and from that established 
Avho the inventors AA^ert'. 

“Q. Tn Avhat form wa.s this ap])lication submitted? In 
other Avords, Avas it orally or Avas it in the form of a 
letter to ^fr. Rucker, or — A. .\r T recall, it Avas a com- 
bination of Avritten information folloAved by oral discus- 
sions.'’ 

(Page 59, Line 24 to page 61. line 3.) 

“Mr. Kosinski : Dr. Saunders, T hand you a docAunent 
marked Monsanto Deposition Exhibit 3 (P-28) which 
bears the date of June 21, 1954, and ask you if you re- 
ceived this lettei' from Mr. Rucker on or about the date* 
indicated, namely, June 1, 1954? A. T don’t recall spe- 
cifically seeing it. T ha\'e no reason to think that T did 
not. 

“Q. Does that document refresh your recollection as 
to Avhether you received a copy of the office action which 
appears on page 27 of Heiss Exhibit 41 (P-2) on or about 
June 21, 1954? A. T don’t recall receiA'ing it specifi- 
cally. 


■0 


246a 

Br. James Henry Saunders, E.B.T. 

“Q. Do you liavo any reason to believe that yoii did 
(461) not receive it as indicated in the letter marked 
Monsanto Exhibit 3 (P-28) ? A. No. 

“Q. Do you recall considering any of the references 
whicli ai'e cited in the office action which appears on page 
27 of Exhibit 41 (P-2) on or about the date indicated in 
Monsanto Exhibit 3. namely, on or. about June 21, 1954? 
A. T don’t recall. 

“Q. Now, T again hand you Monsanto Deposition Ex- 
hibit 3 and ask you if that is your handwriting which 
appears on the lower portion of this E.vhibit? A. Yes. 

“Q. It starts off with the name “Elmer” and it’s signed 
“Jim.’’ Was this a note Avhich you Avrote to Elmer P. 
Pucker in response to his letter to you set forth in the 
to]) portion of Monsanto Exhibit 3 (P-28) ? A. Yes. 

(Page 62. lines 7 through 18.) 

“Q. Dr. Saunders. T hand you a document which has 
bei’u marki'd Heiss Deposition No. 28 (P-29), and ask you 
if that is your signature Avhich appears on the bottom 
of the first page of that document? A. Yes. 

“Q. Did you prepare — (462) A. Rxcuse me. I’m not 
sure T heard all your question. 

“Q. Did you prepare this entire document, namely, the 
subject matter Avhich appears on pages 1 through 3 
thereof? A. T Avrote it. T doubtless got the list of note- 
book pages from someone else as a tabulated list. But 
other than that, yes.” 

(Page 63, lines 2 through 8.) 

“Mr. Kosinski ; Eor Avhat purpose Avas this document 
firepared? 

“A. To report the Avork which had been done. 

“Q. As far as you Avere aware, this contained an ac- 
curate summary of the AVork Avhich had been done on this 
particular project? A. Yes.” 


/ 

/ 
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(Page 104, lines 11 through 24.) 

By Mr. Sweeney: 

“Q. There has been a lot of talk about Aroclor during 
your testimony here today. I think it would be wise if 
we clarified just what Aroclors are. Can you tell us 
•that? A. Aroclor is a Monsanto tradename describing 
any one of a group of chlorinated .biphenyl compounds. 

“Q. Can you give iis a little more information on them, 
'without divulging any proprietary information, of course? 

(463) A. These materials have been used commercially 
with excellent results as litpiid dielectrics and head trans- 
fer media. 

“Q. Are they also solvents? A. They are solvents for 
certain products. As far as 1 know, that is not a signifi- 
cant commeT’cial use.” 

(Page 114, line 22 through page 115, line. 20.) 
By Mr. Sweeney: 

“Q. Dr. kSaumlers, Til hand you back this Monsanto 
Exhibit No. 3 (P-28) and ask you to look at your hand- 
Avritten note on the bottom, particularly the last sentence 
or so. A. All right. 

“Q. Now, may T just look at it for a second so T can 
ask you a question? You’re telling Mr. Rucker to de- 
lete jm^ir name, T gather, from the jelling of the com- 
patible organic liquid development. What did you mean 
by that? A. T said T thought we had two novel points in 
tlie patent application. One was maldng foams from 
urethanes and isocyanates with a strong catalyst and the 
'other was jelling the compatible organic liquids, for ex- 
ample, Aroclor. T asked if it would be appropriate to 
refile covering those separately and specifically, and then 
T said, ‘If so, delete my name on the application on jelling 
the liquid.’ T felt that T was not a co-inventor on that 

(464) specific part of the invention if there were an in- 
vention. 
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“Q. You mean a co-inventor with Mr. Heiss! A. Yes. 

“Q. But that you felt you were an inventor in connec- 
tion with the other development? A. Yes.” 

* '' * * 

(479) Interrogatory 24 

State whether defendant makes, uses or sells 
any commercial product or uses any commercial 
process whicli is covered by any claim of TJ. S. 
Patent No. 3,102,875. Tf the answer is in the 
affirmative, identify each such product or process, 
designate the claim or claims of said patent alleged 
to be covered by such product or process and state 
the earliest date when such process was used or 
such iiroducts were made, sold or offered for sale. 
« * * 

Answer — filed 7/22/71 

Jefferson is not in the business of producing 
polyether urethane products and assuming that 
“cov(‘red by” means in direct infringement of the 
claims of the patent, the answer is none. 

« * * 


(497) PHILIP MONAGHAN, called as a witness by the 
defendant, being first duly sworn, testified as follows: 

Direct Examination hy Mr. Sweeney: 

Q. Where do you reside? A. Houston, Texas. 

Q. By whom are you employed? A. Jefferson Chemical 
Company, Incorporated. 

Q. How long have you been with them? A. Since 1950. 

Q. Wliat positions have you held over that period of 
time? (498) A. Initially as a technical service man; then 
manager of technical service ; then Eastern Regional Sales 
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Manager: and, then, General Sales Manager; and, then, 
General Manager of Marketing and, now, Vice-President 
of Marketing. 

Q. Based on your experience, could you please describe 
to the Court the American urethane industry as it is 
knoAvn today? A. It’s an industry that is approaching a 
half a billion dollars of sales and in pounds, it’s some- 
thing in the order of magnitiide of a billion pounds a 
year and it is, as you described earlier, Mr. Sweeney, used 
to produce products for cushioning, carpet underlay — 
that’s the Hexible material ; it’s used in automotive con- 
struction for crash pads, arm rests, seating, the visors. 

It is used on some bumper material in the elastomer 
form. The material is used to make insulation. It is 
also used as a wood substitute, as illustrated by that one 
piece. 

And there ai'e some coatings and caulks and sealants 
and so on. By aiid large the largest part of the billion 
pounds is in the form of flexible and rigid, mth flexible 
being larger than rigid. 

It is also a very fast growing business. The growth 
rate on the flexible urethane foam is probably in (499) 
the order of 15 percent per year and growth rate on the 
rigid urethane foam is in the order of 20 or 25 percent 
per year. : 

Q. You said that there was more flexible foam sold 
than rigid. Do you know the proportions? Just round 
numbers. A. Oh, T Avould say about two to one. 

Q. Wliat business is Jefferson Chemical Company in? 
A. In the chemical business. 

Q. Can you describe it generally? A. We make deriva- 
tives of ethylene and propylene. I should really say 
ethylene oxide and, propylene oxide, including the polyols 
that go into the manufacture of urethane foam. 

Q. Historically, when were the first urethane foams 
used in the United States? A. The technology was, in the 
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commercial part of it, was pretty much imported from 
Germany, to some extent from England, as World War 
II technology. 

Q. What kind of technology was that! A. Well, it 
was the polyester tj-pe of urethane, initially. That is to 
say, glycols reacted with adipic acid to make polymers 
which in turn were reacted with diisocyanates to get a 
urethane. 

(500) Q. Whereas the polyether foam— A. The poly- 
ether foam didn’t come along until somewhat later and 
it was significantly more successful than the polyesters 
for a number of reasons: 

First of all, it w'as economically more attractive for at 
least two reasons: One, the polyester polyol was more 
costly to produce and, secondly, the ratio of isocyanate 
to polyester — I’ll rephrase that— more of the isocyanate 
was required to make a urethane foam when you used a 
polyester polyol and the isocyanate is a much more ex- 
pensive part of the molecule than the polyol is. 

So, commercially, there was a driving force to go toward 
the foam that used less isocyanate and the polyether 
polyol did that because you were able to make bigger 
molecules, higher molecular weight molecules. 

In addition, as I think has been mentioned in the court, 
the performance of the polyether polyols was superior 
in several respects, particularly with respect to being sub- 
.ieet to hydrolysis: that is the foam would break down, 
the polyester foam would tend to break doAvn by a hy- 
drolysis reaction, just from atmospheric moisture, but the 
polyether urethane,s were, are quite imperx-ious to hvdrol- 
ysis. 

The Court: So that I am clear about this, would you 
give me the properties of the polyester polyols and (501) 
polyether. I think T Icnow what they are. 

The Witness: In terms of the foam, vour Honor, you 
reaUy couldn’t tell much difference. We are able to make 
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foam of lower density with polyether polyols than with 
polyester polyols but for the same density, you wouldn’t 
really he- able to tell the difference. 

The Court: There are different products! That is what 
T wanted to know. 

The Witness : The differences lie in the stability of the 
polyether urethane foams being greater than the stability 
of the polyester urethane foams. 

The Court: Are they the same properties, both made 
with the propylene and the — 

The Witness: No, sir. The polyester is made with 
a dibasic acid, like adipic acid and a glycol like diethylene 
glycol. 

To my knowledge, we have not made the polyesters 
using propylene glycol and T won’t try to comment other 
than that. 

Q* T think perhaps what the Court was asking was, the 
polyester foam is made differently than the polyether 
foam. A. That’s correct, and it’s a more expensive proc- 
ess to get tlie foam using the polyester approach. 

Q. And the components in the polyether foam are, at 
(502) least the ones we have talked about, the propylene 
oxide based triols? A. Correct. 

Q. And diisocyanate? A. Correct. 

Q. Whereas in polyester, it’s a polyol and acid and an 
isocyanate. 

The Court: All right. 

Q. Are you aware that a patent was issued in 1958 to 
Dr. Price? A. Yes, T am. 

Mr. Sweeney: That is marked as Defendant’s 
Exhibit A. 

T’ll ask the clerk to mark this document as De- 
fendant’s Exhibit S for identification. 

Mr. Kelton: No objection. 

(Defendant’s Exhibit S received in evidence.) 
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Q. Mr. Monafflian, can you identify Defendant’s Ex- 
iiibit S? A. Yes. 

Q. Would you tell tlie Court what it is, please? A. It’s 
the license agreement between Jefferson Chemical Com- 
pany and General Tire to have the right to practice under 
the Price patent. 

Q. Do you know how much Jefferson paid for that li- 
cense? (503) A. Yes. $200,000. 

Q. Was Jefferson the only licensee? A. To my knowl- 
edge, no. 

Mr. Sweeney: Judge Brieant’s order which I had 
marked in lists the number of licenses that were 
granted and T don’t choose to go into it with this 
witness, since it’s been agreed that they were sub- 
stantially the same as the Jefferson license; at 
least that’s Avhat Judge Brieant’s order says. 

The Court: You mean that the licenses by Gen- 
eral Tire were granted under the Price patent to 
several other companies. 

Mr. Sweeney: That’s right. 

The Court: Other than Jefferson? 

Mr. Sweeney: That’s right, and they were all 
substantially the same. 

(^. Mr. Monaghan, T am sure you know this case in- 
volves the Ileiss patent. 

T would like to ask you. does Jefferson own that patent? 
A. Yes, we do. 

Q. How did you come to buy it? A. We purchased it 
fi'om Mobay. 

Q. Do you recall the circumstances of how you came to 
(504) buy it? A. We Avere approached by Mobay. They 
had several patents they Avished to sell. We considered 
these matters and felt that we had an obligation or a 
liability under the Heiss patent and we. also felt that the 
Heiss patent could be a potential source of revenue to us. 
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Q. Wliat did you do with the patent after you purchased 
it? A. We attempted to license it. 

Q. Can you tell the Court how you went about at- 
tempting to license it? A. Well, we made it known to the 
public and to the industry that we had acquired the patent 
and we had, I guess you would say, offers extended to the 
other polyol maiiTifacturers which was a practice that had 
been followed by General Tire in their price licensing 
program. 

Q. Was a licensing form ever prepared by Jefferson 
under the Heiss patent, a form of license? A. T believe 
there is in — the record shows that, does it not? 

* # ♦ 

(505) By Mr. Sweeney (eont’d) 

Q. Mr. Monaghan, can you identify Defendant’s Ex- 
hibit T for identification? A, Yes, I can. 

Q. Would you tell the court what it is, please. A. It’s 
a draft of a proposed agreement to the parties, wherein 
Jefferson would license them to practice the Heiss (506) 
invention. 

Q. Do you knoAv whether that agreement was ever 
delivered to any potential licensee? A. T personally de- 
livered one to WitCo. 

* • # 

(508) Q. Now, Mr. Monaghan, did your sales people play 
any role in the attempts to license? A. Yes. 

Q. Can you tell the Court what they did? A. Well, 
they were informed of our having acquired ownership of 
the patents and then a memorandum was issued to them 
relath’e to our contacting polyol producers to offer li- 
censes and they Avere informed on these matters. 

* * • 

(510) Q. Did Jefferson issue a press release relating 
to its acquisition of the Heiss patent? A. Yes. 
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Mr. Sweeney: I ask that this matter he marked 
as Defendant’s Exhibit Y. 

(Defendant’s Exhibit Y marked for identifica- 
tion.) 

Q, Mr. Monaghan, I hand you a copy of Defendant’s 
Exhibit Y and ask you if you can identify it as the press 
release tliat was issued by Jefferson. A. Yes, I can 
identify it as being the press release. 

• • 

(511 ) Q. What was the purpose of the press release, Mr. 
Monaghan? A. Well, it was an inexpensive way to com- 
municate to the public that we had made this acquisition. 

Q. Did the information in the press release appear 

(512) in any of the trade publications? A. Yes. 

Q. What was the response to your attempt to license 
the Heiss Patent? A. Totally unsuccessful. By and large, 
people felt that they had already paid General Tire to 
practice the same technology and they didn’t think it was 
right to have to pay a second time, so to speak. 

• * • 

Cross Examination hy Mr. Blecher: 

♦ • * 

(519) Q. r call your attention to paragraph 4.2 of Plain- 
tiff’s Exhibit 30, which appears at page 5 of the agree- 
ment and T refer yon to a term that is mentioned in the 
agreement, “polyoxy-alkylene polyether polyols”. 

Tt refers to a manufacturer of polyoxy-alkylene poly- 
ether polyols. 

Could you describe what that means? A. What what 
means ? 

Q. Wliat the term, “a manufacturer of polyoxy-alkylene 
polyether polyols.” means. A. The term manufacturer is 
obvious. Polyoxy-alkylene polyether polyols are the poly- 
ols that we have been talking about here today and yester- 
day. 
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They are reaction products of propylene oxide and a 
polyol — glycerine, pentaerythritol. 

# * * 

(521) Q. Mr. Monaghan, is it or was it your testimony 
that the polyoxy alkylene polyether polyol manufacturer 
is one that reacts propylene oxide with an alcohol! A. 
Yes, that’s correct, an alcohol or a glycol or a triol. 

Q. That reaction would he,, then, a reaction of an alky- 
lene oxide and triol or a diol? A. Correct. 

« « * 

(524) By Mr. Blecker (cont’d) 

Q. Mr. Monaghan, did you grant any licenses at all un- 
der the Heiss patent? When I say you, I mean Jefferson. 

(525) A. No. 

Q. Bid you grant anv licenses to your customers? A. 
No. 

Q. Bid you make any efforts to license foam man?afac- 
turers as distinguished from polyol producers? A. Yes. 
Q. WBio? A. General Tire. 

* * • 

(527) By Mr. Blecker (cont’d) 

Q. If you will turn to the second page of the exhibit, 
it mentions as one of the purposes of purchasing the 
patent that it was Jefferson wanted to protect its present 
heavy commitments in polyol and catalyst production. 

What did you mean by that? A. The Heiss patent, 
of course, involves the use of imlyols and we wanted to 
free ourselves of any encumbrances under the Heiss patent 
by owning it. 

The catalyst production T believe relates to some of the 
other patents. That is to say, seme of the other (528) 
patents acquired by Mobay had to do with a certain amine 
catalyst which Jefferson manufactured and sold. 
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Q. So the reference to the catalyst was the reference to 
the other patents that were involved in this acquisition; 
is that correct? A. Yes; patents and application. Yon 
remember there is one application. 

Q. Rut was your reference to the heavy commitment in 
polyol production a reference to the Heiss patent? 

Was that why you purchased the Heiss patent, to pro- 
tect tlie polyol production? A. Well, first of all, we don’t 
say a heavy commitment in polyol production. We say a 
heavy commitment in polyol. 

I’m sorry; we do say production. 

Our intent there is that we have a commitment that 
is broader than just steel and concrete. 

We have a knowledp;e, a body of knowledge that was 
very, very costly to develop; the commitment is a very 
large comiiiitment totally. That’s what we were referring 
to. 


* * * 


(532)HERRERT L. HEISS, being first duly sworn, was 
examined and testified as follows: 

Direct Ex, animation by Mr. Sxveeney: 

Q. Where do you live? A. New Martinsville, West Vir- 
ginia. 

Q. Would you give the Court a brief summary of your 
educational background, please? A. T received a Bachelor 
of Arts Degree from Lawrence College, now called Law- 
rence University, in Appleton, Wisconsin in 1943. 

Then, after I got out of the Service, out of the Navy, 
T took a refresher course at the University of Illinois for 
about two semesters and that is the extent of my formal 
education. 

Q. Since leaving school, what has your professional oc- 
cupation been? A. A research chemist. 
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Q. By whom are you and have you been employed! 
(533) A. B. P. Goodrich Company, S. C. Johnson & Son, 
Monsanto Chemical Company. 

Q. By whom are you now employed? A. Mobay. 

Q. What liave your duties been at Monsanto and Mobay, 
Mr. Heiss? A. 1 started out as a research chemist and 
then T went to a research specialist and at present 1 am 
the senior group leader. 

Q. Any particular field of research? A. Tt has all been 
with urethane chemistry. 

Q. Why did you leave Monsanto and go to Mobay? 
A. When Mobay was formed, the people who had been 
associated with isocyanate work in Monsanto were auto- 
matically transferred to Mobay. 

Q. Maybe you had better exi)lain what Mobay was 
formed from? A. Mobay was a .joint venture by Monsanto 
in this country and Parbenfabriken Bayer in Germany, 
who had tlie main technology in the isocyanate urethane 
technology at that time. 

Q. When did you first start to work for Monsanto! 
A. 11)51, about March. 

Q. Pardon? (534) A. About March. 

Q. Where wert' you geographically located? A. Annis- 
ton, Alabama. 

Q. Wliat pro.ject were you assigned when you went to 
work for Monsanto? A. T was the first man they hired 
to Avork on the application of isocyanates at that location. 

((). Why was Monsanto interested in finding applica- 
tions for isocyanates? A. They were making two iso- 
cyanates at that time and were interested in expanding the 
field of technology. 

Q. What did you do in looking for new uses? A. Well, 
about that time some of their PB reports and BIOS re- 
ports were coming over from Pmrope, from Germany, and 
Ave kncAA"^ that the urethanes were used over there in foams, 
ill elastomers, in coatings and in adhesives and we then 
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tried to see if we could help that industry get established 
over here. 

Q. This was tlie polyester urethane? A. Yes, the Bayer 
products, the German products, are all based on poly- 
esters. 

Mr. Sweene}’^: Your Honor, you are going to 
notice with Mr. Heiss, as I think you might have 
with Dr. Price, chemists tend to talk in the editorial 
“we” and T have (535) asked Mr. Heiss not to say 
“we” when he means T, but he slips quite fre- 
quently. 

The Witness: Yes, I slip. 

Q. What materials did you try, Mr. Heiss? A, For 
what? 

Q. W’hen you started your application work with the 
isocyanates? A. The first assignment we had was to 
work on isocyanates splitters and T tried a series of 
alcohols. The purpose of this was to make products 
where the isocyanate group was completely reacted away, 
but then on further heating it Avould regenerate isocy- 
anate. 

That wasn’t woi'ked on too long until some of our sales 
people decided there might be more future in working 
on adhesives, so at that point we started or T started get- 
ting involved in the polymers. 

Q. What (lid you do in the beginning? A. Well, again 
since we knew of the German experience, where the poly- 
uretlianes were based on polyesters, it didn’t seem very 
profitable to repeat their work, so we were trying to gen- 
erate new information so I considered what other types 
of materials we could react isocyanates with to form 
polymers and I was familiar with the polyethers, polyols 
—well, polyethers, really, available at that time and so 
A\e ordered (536) some of them in and started working 
>vith them. 
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Q. Did you do any work with diols? A. Yes, they were 
all diols at that time. 

Q. Did you I'eact these materials with isocyanates? 
A. Yes. 

Q. What did you get? A. We got a variety of ma- 
terials depending upon which diol you used. You could 
get anything from a hard glassy material to a soft rub- 
bery material. 

Q. Did you evaluate these products at all at the time? 
A. Yes. 

Q. What Avas your evaluation? A. Well, we looked 
at them in several different ways, since we Averen’t aiming 
at any specific one type of product, we were just trying 
to see hoAv many — hoAv great a variety of products could 
be made from pol^usocyanates. 

The Court: Would you infoTun me — can ask you di- 
rectly — during this period T am not clear of the time. 

Mr. SAveeney: All right. 

The Court : When you Avere making these experiments. 
Tt would be helpful for me to know the years you were 
doing this. 

The Witness: All right. T am talking still about 1951. 

(537) Tlie Court: All right. 

Mr. Sweeney: Your Honor, T might say that I 
plan to put the notebooks in and the notebooks 
are all dates, the pages, and T am just doing a gen- 
eral summary, if you Avill, at the moment. 

The Court: Pine. 

Q. Did you do any Avork with triols at this time? A. 
Initially, no. There Avere no triols commercially avail- 
able at that time that T Avas aware of. A high molecular 
weight triols. 

Q. Did you perform any experiments using glycerine 
at this time? A. Yes. 
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Q. Wliat was the result of that! A. If we used glycer- 
ine Avitli an isocyanate alone, it was a very hard glassy 
brittle material, which was of not much value, but we 
could mix glycerine with some of these high molecular 
weight linear materials and get a variety of more useful 
products. 

Q. Did you evaluate those products? A. Yes, again in 
all the different categories as foams and adhesives. 

Q. What was the next step that yori took in this re- 
search program? (538) A. Well, I could see there was some 
advantage to haAung branching in the materials when we 
added a Ioav molecular weight glycerine, but I wondered 
if Ave coAildn’t possibly get a better poljuner if we built 
the branch points into the high moleciilar Aveight ma- 
terial. 

It is hind of hard to explain, but if you use glycerine, 
you haA’e a branch of material Avhicli is very compact, it 
sort of looks like the letter Y and when these react to- 
gether you get very tight crosslinks, as they call them, 
Avhich Tuake the material sort of rigid. 

What T Avanted Avas a material Avhich Avas branched, 
but each leg of the Y Avas much longer before it. 

"Po get a mori' rubbery material and that is Avhat I 
Avanted to try out. 

Q. What did you do in attempting to try this out? 
A. T could not find any commercially available or even 
AAdiat they call pilot plant materials available in the in- 
dustry so Ave had a group Avorking at Anniston Detergents 
that AV(‘re equipped to make ethylene oxide condensates, 
so T asiced them if they could make for me a reaction 
product of some triol, like glycerine or TMP — 

Q. You had better d('fine A\diat TMP is. A. Trime- 
thylolpropane, to react Avith that. 

The TMP or glycerine Avith ethylene oxide — ^we can 
(539) abbreviate that to EO and PO — to make this high 
inolecnlar branch material and T found that they had al- 


/ 
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ready done that. Flores liad a sample he had made 
previously of glycerine and EO, so I tried that first. 

Q. What was tlie resirlt of that test! A. It looked in- 
teresting and we. could see from a polymer standpoint we 
got a more interesting polymer than when we mixed 
glycerine witli polyethylene glycol. 

Q. Did yoxi evaluate the product that you got from 
that reaction? A. Yes, and we made some foams, I be- 
lieve, and some adhesives, but the weakness there, as with 
all the ethylene oxide products, was that they were hygro- 
scopic, which means they pick up moisture and become 
plasticized and softer and so from a practical standpoint, 
for example, if you had a foam on a dry day it would 
become firm and on a damp day it woiild become soft; 
so that wasn’t too practical, so we wanted something that 
was less hygroscopic than that. 

Q. What did you do to overcome this problem? A. 
Well, r wondered what Avould happen if we used PO in- 
stead of EO. T went back to the detergents group, Mr. 
8atkoAvski was the group leader and asked him if he could 
make for us some condensation products of glycerine with 
vai^dng amounts of PO. 

(,^40) Q. ’Wliat happened as a result of this request? A. 
He promised to do this when it could be worked into their 
schedule, hut lie pointed out they were in a surfactant 
business and it might be a while before they could work 
that in for us. 

Q. Did you, in fact, get this material? A. Eventually, 
yes. 

Q. AVho made it? A. Hector Flores. 

Q. Did you react that material vdth isocyanates? A. 
Yes. 

Q. Describe that reaction, if you Avill. A. The reac- 
tion went very nicely and we got a product which had all 
the benefits of the glycerine EO, in the sense of being a 
nice pohuner, Imt in addition it was superior in not being 
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moisture sensitive. Tt did iiot soften to such a great ex- 
tent by moisture. 

Q. Did you keep research records of the work that you 
did? A. Yes. 

Q. Did you have any people working for you on this 
project? A. Yes. 

Q. Did they keep research notebooks? (541) A. Some 
did and some didn’t. The technicians generally merely 
were a pair of hands. They did work and it was written 
in my book. 

Other people, such as Bill Davis, were trainees who 
were eventually supposed to become technical people, and 
tliese people would keep their own notebooks. 

Q. But you supervised all of their work, didn’t you? 
A. Yes. 

Q. Are the notebooks that you have been testifying 
about here? A. Yes. 

Mr. Sweeney: Mr. Clerk, T have marked the 
copies along with them wth the proper defendant’s 
identification number. 

The first is Defendant’s Exhibit Z. The second is 
Defendant’s Exhibit AA, etcetera. 

(Defendant’s Exhibits Z, AA, AB, AC, AD and 
AE marked for identification.) 

Mr, Sweeney: T might say, your Honor, that 
though you have got a lot of paper and there are 
whole books here, we really don’t need the whole 
book; there are pages that we need. T am in hopes 
that once we get through with this we can agree 
to use the pages instead of all this paper. 

The Court: All right. 

(542) Mr. Sweeney: Tn any event, the Clerk has now 
marked defendant’s exhibits Z, AA, AB, AC, AD, 
AE. 


/ 
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Q. Mr. Heiss, 1 hand those exhibits to you and ask 
you to tell the Court what those books are. A. Book 
number Z is one of my notebooks. 

A A is one of my notebooks. 

AB is one of mine. 

>So is AC. * 

So is AD. 

AK is the notebook of Bill Davis. 

The Court: Mr. Davis was one of the people who 
worked under your supervision? 

The Witness: Yes, sir. 

Q. 1 woidd like you to look first at page 73-323 and, if 
you will, that is in defendant’s exhibit Z and tell tlu'. 
Court what work you did as reported on that page? A. 
On that page is entitled ABL project. 

Q. What is the date of that, Mr. Heiss? A. That is 
September 4th, 1951. 

ABL stands for alleghany Ballistics Lalvoratory. They 
came to us with an adhesion problem in conjunction Avith 
rocket propellants and we were trying to prepare for 
them a special adhesive. 

On this page are some of the first attempts where. 
(543) Ave reacted TDT Avith varying use Ioav molecular 
weight linear jAolyiuer glycols. 

Q. What further happened Avith that reaction, Mr, 
•Heiss? A. We had a little ])roblem A\dth compatibility 
on the polyethylene glycol series, although they did clear 
up after reaction, Init the polypro])ylene glycol series 
Avere more compatible Avith the isocyanate and Ave Avore 
able to prepare a series of pre])olymer.s. That is all 
that was done on this page. 

^ Q. Can you describe the products that you made on 
Heptemher 4th, 1951; Avhat did they look like? A. Well, 
it says on the folloA\dng page, 24, that they were all 
either vi.'-cous licpiids or glasses at room temperature ex- 
cept hi, Avhich Avas an opaque white solid. 
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Q. What did you do ^dth those products? A. What we 
Avanted to do Avith them was to use them as adhesives. 
These Avei-e materials Avhich were of moderate molecular 
Aveight and which were terminated with N€0 groups and 
AV(' Avanted these NCO groujjs to begin reacting A\dth at- 
mospheric moisture so that our adhesive Avou’d polymer- 
ize or cure and change from a liquid into a tough elas- 
tomer, Avhich Avould act as an adhesiA'e. 

Q. Xow, if you Avill, look at page 73325, Avhich is in 
(544) defendant’s exhibit Z. A. Well, the other ma- 
tt'j’ials were linear. '^Pliey had only two OM grou])s pei' 
molecule. On this one we tried to see Avhat Avould hap- 
jAeri with 3 mols of TDT Avith one mol of glycerine. We 
got a very e.vothermic reaction. It was sort of an in- 
compatible mixture. It Avasn’t a A’ory good reaction, 
really. 

Q. What did the product you got look like! A. W('ll, 
it became more and more viscous, but it didn’t remain 
clear like some of the others did and some of the prod- 
ucts started ])recipitating out and it ended up as a 
cr(*am colored opa(|ue solid mass. It Avas a dis])ersion, 
really. 

Q. 2s ow, Avould you look at ])ag(‘ 73334, svliich is in 
exhibit Z. A. This Avas dated September 26 to October 
3rd. There are a series of entries on this page, 1951. 

Here Ave tried a more complicated molecule and Ave 
tried to react TDT with a ])entaerythritol. That Avas 
really bad. The pentaerythritol Avasn’t very soluble Avith 
I Dl. Again we got a liquid viscous reaction product. 
This was on September 27, but apparently the reaction 
Avasn’t over, it continued to react. 

T see (mtries here on the 28th Avhere it says unreacted 
pentaerythritol is still present and on October 3rd (545) 
T see another entry AA'here we apparently gave up on 
this candidate because Ave say, “Due to* the apparent 


265a 


Herbert L. Heisn, for Defendant, Direct 

unsuitability of TDT adducts for this purpose, the work 
on this product would bo discontinued.” 

This specific product. 

Q. Now, look at page 73336 and tell the Court what 
is reported there. Tncidentally, what is the date of that 
])age? A. That is October 1, 1.951. The products which 
we had made previously were 100 per cent polymer and 
some wei'e of coarse glasses and some were viscous 
liquids so we were wondering wliat would happen if 
they were in solution form, if we could get more use- 
able mixtures, so we investigated the solubility of these 
adducts or reaction products that had been made previ- 
ously in hexane, ben/.eiie and ac('tone. 

Q. A^^hat was the result of that investigation? A. 
■\Vell. this was just sort of a starter. None of the prod- 
U(‘ts w(U’e soluble in he.xane. They were only partially 
soluble in benzene and some were soluble and some were 
insoluble in acetone. 

So We changed tlu'se materials Avhich were originally 
either hard, glassy resins or viscous liquids to a more 
fluid state in some cases, but not in all cases. They are 
all detailed here on the page. 

(540) Q. Look now at page 73337. A. Here we tried 
to make more dilute solutions of the polymers in benzene 
and we dissolved siillficient of the ]iolymer of each of 
tliese different polymers in benzene to form a corres- 
)>onding ten pei’ cent solids solution and then these were 
spiead out on a film and allowed to react with moisture 
a7id cure up. 

Q. What were these products? A. Tliese were being 
evaluated now as adhesives, specifically on that ABL 
liroject. 

Q. Did you evaluate the properties of these adhesives? 
A. 1'his page is concerned with curing them up and then 
it says. See next page.” There are some conclusions 
tliere. Number 1 and number 2 on page 38. 
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Q. What are the conclusions? A. Number 1 it says 
the adhesive layer reacts with atmospheric moisture or 
at least absorbs enough moisture during the brief inter- 
^•al preceding joining of the surfaces so that during the. 
cure, that is after these two surfaces had been brought 
together, excessive gas evolution occurs. This creates 
many .small hubbies in ihe adhesive layer, weakening the 
l)on(l. 

Observation number 2, the cured adliesive is exces- 
sively brittle. This prevents the distribution ’ of strains 
1547) within the layer when stress is api)lied, making 
the bond susceptible to failure at the point of stress 
with consequent rupture of the entire bond. 

A more elastic layer will reduce this effect. 

Q. So that you were looking for a more elastic layer. 
A. Yes. 

Q. ^\ould you look, then, at page 733, S9, which is still 
in hjxhibit Z. Tell the Court what it is reported that 
you did on that page. A. Tliis is October 4th and 5th, 
]!)51. 

Essentially what we did here was to repeat some of 
the glycols that we had previously reacted wth TDT and 
1 eacted them with MDI, which is a higher molecular 
weight, more polymeric type isocyanate. 

Q. Why did you do this? A. Well, Ave were trying to 
get away from the brittle effect that occurred when we 
used TDT and, in fact, it says here that these molecules 
or these materials are more elastic than those made Avith 
TDT and should show more promise as adhesives. 

Q.- Were these the same types of diols that you first 
used on September 4th? A. Yes. 

Q. Now, T would like you to look at notebook pages 
(548) 73342, 73343, 73345 through 49, and then notebook 
pages 75851, 52 and .54, which are in Defendant’s Ex- 
hibit AA, and tell the Court Avhat is reported on those 
pages along Avith the dates. A. Tn the first place, we 
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would have preferred to make our polymers with TDI 
because it was cheaper than JIDI, so even though our 
previous experiments had showed that MDI was super- 
ior, Ave still had a big interest in trying to mtrke flexible 
materials from TDI. 

So AAdiat we did was to go to higher molecular Aveight 
glycols. In other Avords, the ones we had tried so far, 
the hydroxyl groups, were fairly close together and noA\' 
we Avere trying to get materials Avhere they Avere fur- 
ther and further apart, like on those charts there, ex- 
cept these Avere diols. 

So, for example, we tried polyethylene glycol, which 
we can abbreviate PEG from now on. PEG '600, earbo- 
wax 1000. Avhich is a PEG 1000. CarboAvax 1500, which 
is a PEG 1.500, meaning 1500 molecular Aveight. 

Mr. Kelton : May I just interrupt for a second, 
Mr. Heiss. 

Your Honor, it would be much easier for us — I 
notice Mr. Heiss is turning pages, picldng a page 
and then turning it — if he indicated where he Avas. 

The Witness; Excuse me. 

Q. These are the pages T read off. 1 Avas just trying 
(.j 49) to moA'e him along a little bit. A. We are talking 
noAv about 73342, 43. On those pages these pre-polymers 
AA'ore prepared with these aforementioned polverlvcols 
and TDT or MDI. ‘ ^ ’ 

Noav, on 73345, AA'hich is dated October 15th and 16th, 
1951, Ave evaluated these materials. We note here what 
their appearance Avas. For example, viscous amber 
liquid or a rubbery broAvm solid or a At^axy yellow solid 
and so forth, as indicated on the pages. 

These things Avere reacted Avith moisture, Avith water 
then to form foams, small samples of foam and these 
are also described on page 73345. Each foam is specifi- 
cally described. ^ 
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Then down below is the general coimnent, it says pro- 
perties of foams can be tailored to A'arioiis specifications 
by use of various polyols or isocyanates. 

TDT with polyethylene glycols of about 600 molecular 
Aveight seem useful. It is expected that MDI will be 
best when used with lower molecular weight polyols. 

-Are we continuing now with 46 and 47; is that what 
Ave are doing? 

Q. You .just finished 45. A. T fini.shed 45. 

Q. Tlien look at page 73346. (550) A. Okay. On page 
346 Ave noAv depart a little bit Avhere previously Ave were 
reacting either TDI or MOT Avith one species of glycol, 
now Ave are mixing and we reacted TDI A\dtb a mixture 
of PK(i 600 Avitb tetraethylene glycol, Avhich is really a 
low molecular Aveight PEG. 

Q. What is the date of that page? A. That is Oc- 
tober 17tli to 18th. 1951. 

So Ave made the pre-pol>uuere, we reacted it Avith 
moisture to make a foam and Ave compared this foam to 
the previous foams and it says here, the second para- 
graph on that page, the foam is light colored, firm yet 
tlexibh*, and has a greater A’olunie and foams more read- 
ily than one of the previous ones, 73342B. 

Then it .says the following (luestions remain to be an- 
swered : Is a blend of glycols superior — Avell, is there any 
})oint in listing cpiestions? 

Q. You can list them; go ahead. A. Is a blend of 
glycols su])erioi‘ to the use of one glycol of intermediate 
molecular Aveight? 

AN ould use of AIDI and a polyglycol of loAver average, 
molecular weight produce superior foams to TDT and 
a polyglyeol of higher aA’erage molecular Aveight? 

Such an MDF product should be more hydrophobic 
since less EO links would be contained in the molecule. 
(551) AVe are already starting to notice that we need 
less hydrophilic tendencies. 
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3, Will the presence of excess TDI or MP T improve 
foaming action and result in superior foams f 

Q. Now go to the next page, which I think is 73347. 
"VWat is tJie date of that? A. October 19, 1951. 

Q. What is reported there! A. We are reacting TDT 
or Avith different polyethylene glycols, PEG- 400, 

PEG 200 and tetraethylene glycol. We are just making 
the pre-poljuners on this page. 

Q. Then go on to the next page, which is 48. A. Here, 
in, stead of using, for example, PEG 400, Ave react TDI 
or MDI Avith a mixtiire of PEG- 200 and PEG 600. As 
mentioned in this preAUous question, in other words, is 
there an advantage or not to using an intermediate mole- 
cular weight or to using a mixture of a high molecular 
AV(‘ight and a Ioav molecular Aveight material. 

^Idien down lielow on the bottom of that page we go 
to a slightly di-fferent subject Avhere Ave Avere starting 
to look at methods; although foams Avere interesting, Ave 
didn t ahvays Avant foams. When Ave Avere maldng ad- 
hesive, we Avould prefer that it did not foam, so at the 
bottom of this page aa’c are starting to look at another 
approach and Avhat could avc do to reduce the foaming 
of adhesives. This is Iioav avc branched out. (552) We 

were trying to -find out A\-hat these things were useful 
for. 

Some AA'cre foams and that was good, but Ave also 
wanted them not lo foam in certain instances so AA^e 
wanted to see could A\^e get good foams and, number 
two, Avhere we didn’t Avant foams, Avhat could Ave do to 
minimize the foaming reaction. 

What Avas the next page? 

Q. The next page m 73349. A. Well, this is more Avork 
where we Avere making Die pre-polymers and eniersing 
them into no, wait a minute— here Ave Avere preparing 
the pre-polymer in solution fom. No, I am still wrong 
1 am ahead of myself. 
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We took the previously prepared pre-jwlymers and dis- 
solved them in benzene to make 50 per cent solutions, 
and then these were cast out and evaluated as adhe- 
sives. The results are tabulated at the bottom of that 
page. 

Q. Now, if you would, please, Mr. Heiss, look at De- 
fendant’s Exhibit AA. A. Yes. 

Q. And go, first, to notebook page 75851. What is 
tile date of that page? A. October 31, 1951. Here we 
were looking at — as I say, we noticed when we deposited 
these adhesive layers on a surface and allowed them to 
react with atmospheric moisture they would foam and 
we were trjdng to study the (553) foams and so we 
Avanted the foams to be formed in a more uniform man- 
ner so Ave were investigating ways of making more uni- 
form foams and the one that Avas inAmstigated on this 
page was deliberately exposing the layer of adhesive, 
after it had been spread out, to Avater by immersing it 
iiito a AA'ater bath so that there A\’as maximum possi- 
bility for contact with Avater. We just describe some of 
the results and some of the effects of haA'ing things dis- 
soU'e in the water, Avhich Avere of no really practical 
interest here Avitli regard to either foams or’ adhesives. 
M e Avere just feeling out Avay noAV to see what approcah 
Ave should take. 

Q. Would you look at the next page. What is the 
date there? A. November 1st to 4th, 1951. 

Q. What is reported on that page? A. We are notic- 
ing that some of these solutions that Ave made of these 
adhesives are starting to gell up noAv on standing around 
at room temperature, and Ave noticed that Ave had tAvo 
types of solutions, some A\’ere uncatalyzed and some were 
catalyzed and that the catalyzed solutions gelled up 
faster than the ones that Avere not catalyzed. 

Q. Can you look, then, at page 75854. What is the 
date of that page? A. November 7, 1951. Here we are 
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again spreading the (554) ' adhesive layer out and <leli- 
berately inomersing it in water or water containing vari- 
ous additives to see what types of foams we were get- 
ting. 

Q. Mr. Heiss, can you summarize or in sunmiaiy de- 
scribe the products that you had made thus far in this 
research program. A. Thus far we, had reacted either 
TDI or MDI in excess with a variety of linear glycols 
of molecular weights from 31 up to 1500 so as to form 
NCO terminated pre-polymers or adducts. These ad- 
ducts then had either been allowed to form a foam or 
had been evaluated as adhesives between two other ma- 
terials. 

Q. Now, would you please go back to Defendant’s Ex- 
hibit Z again and look at page 73341. What is the date 
of that page? A. October 5th to 10th, 1951. 

Q. What do you report there? A. Well, at the top it 
says, since higher molecular weight polyglycols seem to 
react with MDI to form stickier materials, further reac- 
tions to be made with some yet higher molecular weight 
materials. 

So on this page we reacted MDT with PEO fiOO and 
we made the pre-polymer, and when this was evaluated 
as an adhesi\-e, it was spread in a thin film, it did not 
bubble nearly to the extent of some of the others. It 
says here it dries (555) to a rubbery him which adhere 
well to metal and glass. 

Then it says, the use of polyglycols of higher mole- 
cudar weight appears to api)roaeh the solution to this 
problem, Tt would seem that formation of high mole- 
cular weight triisocyantes would offer additional advan- 
tages. In \'iew' of the fact that long chains are desir- 
able, ethylene oxide condensates with tri- and teti'a and 
other polyols, such as triethanolamine, glycerine, penta- 
erythiitol, et cetera, should form interesting— well, there 
is something wrong here. Anyway, it says “should form 
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interesting as adducts for di- or polyisocyantes.” The 
“as" should not be in there. 

Q. Is this the first disclosure, then, of your idea to 
use the EO condensates with glycerine? A. Yes. I was 
just trying to think — I haven’t mentioned it up to now? 

Q. No. A. Okay; right. 

Q. The date of that? A. October oth — ^\vell, this spe- 
cific paragraph is dated October 10, 1951. 

Q. Then Avould you look at page 73344. \Yhat is tlie 
date of that page? A. October 12, 1951. 

(55(i) Q. What is recorded there? A. It says ABL 
Ih'o.jecl. Pi-eparation of high molecular weight triisoey- 
anate by reaction of TDT or YIDT with glycerine PTO 
conden.«ate. 

Then there is an asterisk and it defines this glycerine 
i-10 concUmsatc* as one mol glycerine plus 10 mols EO 
prepai-ed by Hector Flores, T)eceraber 20, 1950, no note- 
book number, unfortunately, for the condensate. 

Q. This is the condensate, the EO condensate that you 
testified that you got from the detergent group? A. 
flight, the one which they had made previously. 

Q. They had made it previously for use in detergent 
work? A. Right. 

Q. bat were your observations of the reaction on 
this page, Mr. Ifeiss? A, We didn’t like this reaction. 
It got out of band, was uncontrollable and wo make the 
note* hei'e that instantaneous reaction fonning hard in- 
fusible product. iSTeeds more moderate procedure. 

Then below it says, October 15, there is a note: it is 
probable that the above reaction can be run smoothly 
in solvent media. 

Q. Did you do further work on the materials that you 
(557) describe on page 73344 to convert them into ad- 
hesives? A. No, we didn’t do any more Avith those. 

Q. Why was that? A. Well, because the reaction 
hadn’t gone properly and it just didn’t seem right, so 
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wt' didn’t waste any more time on those particular ex- 
amples. 

Q. Throughout this period, though, you were using 
(liols in all of your reactions, weren’t you? A. Yes. 

Q. Why were you using the diols instead of the ethy- 
lene oxide condensate that you said you had gotten? A. 
Well, okay, 1 see. This particular material was in lim- 
ited su[)ply. It was a thing that they had made expcu'i- 
mentally. 

Q. You mean the EO condensate? A. Yes, of glycerine 
and even later on the ones that he made for \is, the 
PO condensates, these were one of a kind items which 
we liad on hand in limited supply. 

On the other hand, all these glycols, like the PEG 
200, 400, 000, we could go out and buy 5 gallons of 
those on the market, so we had a lot of problems hei-e 
with trying to control rt'activity and the effect of im- 
purities in the reactants and that type of thing, so 
rather than waste our precious research type material 
of endeavor, we used up the (558) commercial linear ma- 
terials. 

Q. If you will, then, look at page 75858, which is in 
Defendant’s Exhibit AA. A. Yes, thei'e are just some 
comments here, no experimental work. 

Q. What is disclosed on that page? A. This is dated 
^^o^■emher 14, 1951, and we say here just some general 
comments on our experiences to date. 

Q. These are your experiences? A. Yes, right, to ray 
(‘xperiences to date. 

Due to the similarity between these materials and the 
German^ diisocyanat(' polyester adducts, as used in Vulk- 
ollan; tor example, it might he Avise to consider their 
uses in broader scope. This Avould appear to offer three 
advantages at least. 

1. hjasier circumvention of the German Vulkollan pat- 
ents, Avhic.li Avere based on polyesters. 
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'1. Tiu> Pther linkages of the polyglycol adducts should 
he more stable than the ester linkages of the polyesters. 
'I'liese latter seem to be less resistant than the urethane, 
linkages in the Vulkollan’s and so elimination of these 
weaker bonds should improve overall product stability. 

Comment number 3. The use of polyglycols or other 
etlylene or propylene o.xide condensates offers unlimited 
(•)o9) variety in building up molecules of various de- 
grees of linearity or non-linearity. 

C}. Is this the first time that you have mentioned your 
idea ol using propylene oxide condensates? A. T be- 
lieve so, yes. 

Q. And the date of that page? A. November 14, 19,51. 

Q. Now turn to page 7,5863. A. Yes. 

Q. Would you tell the Court what you reported on 

that pag(>. A. That is dated November 20th to 23rd, 
1951:. 

Now ^ we are back oti the ABL Project. We are re- 
acting TDf with the glycerine EO condensates that gave 
iis so much trouble before. We are ivoav trying to run 
t ie leaction in a solvent, in acetone, anhydrous acetone 
\\ e didn’t prepare the adduct first and then dissolve it. 
Now we are trying to run the reaction right in the pres- 
ence of the solvent and hope to moderate this uncon- 
tiollable reaction that we had the first time. 

Let’s see if we did or not. 

Q. What Avas the result of that? A. .Here is part of 
the comments, ft tells how the reaction was run and we 
ar(-proceeding along and then it (560) says: After about 
liaL of the glycerine EG condensate has been added, 15 
minutes, tlie liquid suddenly becomes viscous and hirns 
into a crmnbly soft solid. Addition of remaining glv- 
cenne EG was teminated and the remaining acetone 


The solid does not all go back in a solution and 
more comments, but, in other words, this reaction, 


some 

even 
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in the presence of the solids, still did not react properly 
because the material should not have cross-linked up to 
that extent. 

Q. Did yon evaluate this material at this time? A. 
The material was insoluble; we couldn't; even after Ave 
put it in hot solvent it would not dissolve, so there is a 
comment here; This approach abandoned. 

Now there is another run on this page. Let’s see 
Avhat is different. 

Oh, instead of using acetone as the solvent we used 
anhydrous dioxane, Avhich is a better solvent generally. 
Noaa' we Avere at least able to add all the glycerine EO, 
AV(' were able to get all the reactants in. The mixture is 
a A’iscous opaque yelloAv material. In other Avords, it 
Avasn’t really a solution, but a liquid dispersion. 

Then on November 23rd we distilled off the dioxane 
under reduced pressure. The product still didn’t look 
light. It Avasn’t uniform. It was a dispersion of high 
melting insolulde (5(iT) material in another phase, so Ave 
still didn't like it. 

Down lieloAv it says this type adduct is too insoluble to 
be of much use. However, it may be possible to blend 
it Avith a polyglycolisocyanate adduct or to react isocy- 
anate A\dth a mixture of polyglycol and glycerine EO.' 

Q. You have talked in your testimony todav, Mr. 
Hmss, about pro-poljTners in some of these areas. I 
think it Avould be Avise if you Avould explain Avhat a pre- 
polymer is. A. Sometimes in the testimony here Ave will 
be calling them pre-polymers and other times we call 
them adducts, but in essence it means taldng a thing 
such as a polyethylene glycol, Avhich is terminated in 
hydroxy] groups, and reacting it with an excess of a di- 
isocyanate so that you convert it to a material of higher 
molecidar Aveight that is noAv terminated in NCO groups 
and IS therefore— could therefore be considered a high 
molecular AA’eight polyisocyanate. 


276a 


Herbert L. Heiss, for Defendant, Direct 

Q. "Would a ijre-polymer further react? A. Yes. 

Q. You can react it with sometliing else. A. You can 
react it with a variety of things. You can react it with 
anything that isocyanate will react with. 

Q. Did you know what pre-polymers W'ere at the time 
you Avere working in 1951? .A. Yes. 

(562) Q. Xow, look at page 75864, Avhich is still in De- 
fendant’s Exhibit AA. A. That is dated NoA^ember 23rd 
to 27th, 1951, and noAv in response to the comments 
made previously, Ave are trying to modify this reaction 
and react MDI not AAith the pure glycerine EO adduct, 
but Avitli a mixture of the glycerine EO adduct with 
PEG 400. 

The first time Ave tried it Ave again got an uncontrol- 
lable reaction in spite of the fact that the glycerine EO 
material had been diluted doAvn Avnth the PEG. 

Then Ave tried it again and Ave got a little more suc- 
cess. Avere able to get a very auscous prepolymer 
Avhich AV(‘ could convert into a foam and the comment is 
made here that foams and films made from this adduct 
seemed to be more flexible than those made from 75860C, 
the pi'evious material. 

Q. Was this an evaluation then of the material that 
you made? A. Right, the preliminary one and the com- 
ment is made, more tests Avill have to be made. 

Q. What does it mean AA’hen you say that the foam is 
more flexible and harder? A. Well, maybe that is a 
contradiction in terms, but Avhat 1 meant Avas it Avas firm, 
but more resilient. A foam that is harder is stiffen. A 
stiff foam can or cannot be (563) resilient. In other 
Avords, if you push on a foam and deform it, it can either 
recover in a rapid fashion or a slow fashion. If it re- 
covers in a rapid fashion, you say it is resilient. 

Q. Y ould that be something like die difference be- 
tween a hard mattress and a soft mattress? A. Right. 
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Q. "Was the foam that you made as you report on 
page 758G4 an improvemeiit over the other foams that 
you had made? A. Well, on November 27th, after the 
foam had had a chance to sit at room temperature for a 
day, the comment is made that the foams made from tliis 
adduct appear to be harder on aging so that after 48 
hours they are harder than those made from 75860C. 
That is all it says on that page. I Was going back to 
see what 60C was. 60C, the foam that it refers to, was 
made from MDI and only polyethyleneglycol 400. In 
other Avords, there Avas no branching in it. 

Q. Did you feel that the foam that you had made on 
page 75864 was an improvement therefore? A. Yes. 

Q. Look at page 75881 in Defendant’s Exhibit AA. A. 
That is dated January 15th to 17th, 1952, and here we 
Avere trying something else. We Avere maldng adducts, 
but instead of trying to make an NCO terminated ad- 
(luet, we wei’e reacting an excess of the polyol AAuth the 
isocyanate to form (564) OH terminated reaction prod- 
uct. 

Then we had lioped to mix this Avuth an NCO termi- 
7iated adduct and therefore get a controlled reaction of 
the OH and ^iCO groups, but this page really describes 
tlie prei)aration of the OH terminated adducts. 

Q. What were your observations aboiit this particu- 
lar adduct? A. Well, the main thing Avas that due to the 
terminal Oil groups, this material Avas water soluble 
and hydroscopic, Avhich Avas rather surprising to me. 

Q. This Avas an EO adduct material? A. Right, termi- 
nated in OH groups. 

Q. Noav, if you Avould look at page 75883 and tell us 
Avliat you did. A. Well, this is Avhere Ave Avere actually 
mixing these adducts prepared on 7/— 75881 Avith some 
other NCO terminated adducts to see Avhat type of prod- 
ucts Avould result. 

Q. AWat happened in this reaction? A. Some of them 
foamed. 
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Q. Iliis is now still an EO adduct. A. Right. I sup- 
pose the general comment that is of interest here is the 
last sentence on that page where it says, talking about 
which ones had foam and what types of foams were 
formed, it says all the others had foam: The firnmess of 
the (565) foam decreasing as the percent of 75881B in- 
creased. 

l^ow, 75S81B was the adduct of TDI with glycerine 
hlO condensation product, but OH terminated. 

Q. What were the implications of this as far as you 
were concerned? A. Well, there again we seem to show 
that putting branching in in a ditferent way, but still in 
a high molecular weight form, now we were using it as 
a curing agent tor the NCO terminated prepolymer, the 
more branching you put in the firmer the foam. 

Q. ^sow would you look at page 75584 and tell us what 
you report there. 

Page ^5i)S4. A. Well, this is where we became suspi- 
cious of why we were having trouble reacting the glyc- 
erine EO condensate isocyanate and rather than read 
all this, 1 Avill Just summarize and say that we came to 
the conclusion that the difiiculty lie in the fact that when 
EO or PO are condensed ^\uth glycerine or other ma- 
terials, an alkaline catalyst is used. If this alkaline 
catalyst is not neutralized prior to the isocyanate reac- 
tion. you get an uncontrolled reaction wth’ the isocya- 
nate. 

fiince the polyetlrdeiH’ glycol products, which we could 
buy on the market, Avere commercial items and were 
presumably more carefully neutralized and purified than 
our (566) e.xperimental products, we didn’t have that 
Jimcli trouble with them, although later on as we be- 
(*ame more sophisticated and Avere more sensitive to im- 
purities Ave could see that even there Ave had to be carr- 
ful. 


/ 
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Blit in essence these experimental products that we 
got, the catalyst was not properly neutralized. The ma- 
terials, the condensates of EO and PO were alkylene and 
therefore when we tried to react these with isocyanate 
we got uncontrollable and non-reproducible products, re- 
actions of the products. 

Q. All right, Mr. Heiss, if you will look now at De- 
fendant’s E.xhibit AB and pages 79054 and 79055. 

Wait, before you do that, would you mind putting in 
the record the date of page 75584, please. 

• * # 

The Court: The number of the page is 75884; is that 
the page you are talking about? 

The Witness : Yes. 

* * * 

(567) The Witness: That is dated January 17th and it 
should be 1952. 

Q. Xow look at pages 79054 and 79055. A. Both these 
pages are dated February 20th to 27th, 1952. 

Q. What do they report? A. The title is Effect of 
Increased Functional Groups, and here we are continu- 
ing the approach of reacting an excess of TDT with a 
mixture no, that is not right. Wait a minute. 

Rather than react them in mixture form, Avhat we ai-e 
doing here is we are maldng an adduct from an excess 
of TDT and a linear polyglycol, such as PEG 400. We 
are separately making an adduct of an excess of TDT 
with a branched higher molecular weight polyol and 
then we were considering whether we should mix the 
tw'o together. 

Q. Did you get useful products on that page? A 
These samples were all prepared as 50 per cent solu- 
tions (568) in anhydrous benzene and they contain cata- 
lyst— no, 1 am wrong about this. We did not sepa- 
rately prepare* the adducts, excuse me. We mixed the 
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PEG 400 with an appropriate amount of these branched 
materials and then we reacted that with an excess of 
1'DI in the solution to get the adliesive solution and 
some Oi the materials we used here were pure glycerine, 
glycerine plus 10 EO, glycerine plus 15 EO. 

^sow here \s a note number 1; We are getting some 
more adducts apparently because it says here the glycer- 
ine plus 10 EO and the glycerine plus 15 EO prepared 
by Milton Kosmin at Central Beseareh. That was an- 
other Monsanto Laboratory at Dayton. Per, apparently, 
a memo from W. R. Ratkowski to M. Kosmin, dated 10- 
17-51. 

8o 1 guess we Avere getting help from the Dayton 
Tjabs on making some of these adducts. 

Q. This was an EO? A. An EO condensate, right. 

Q. Who was Mr. Satkowski? A. Mr. SatkoAvski Avas the 
gentleman Ave mentioned before who was the group 
leader in charge, as T recall, of the detergents labora- 
tory, Avhich was responsible for maldng surfactants based 
0!' ethylene oxide. 

Q. Who Avas Mr. Kosmin? A. Mr. Kosmin Avas Avork- 
Avell, among other things, (569) he Avorked on EO 
condensates at the Daylon Laboratory, but that was the 
( entral Beseareh Lab. They Averen’t concerned Avith 
any s]iecific products. 

Q. Koav look at page 79055, Avhich is the next page, and 
tell us Avhat you Avere doing there. A. Now we are de- 
scribing— on the first page Ave Avrote doAvn the Aveights 
A\e Avere going to use to make these compositions, and 
on page 55 Ave are continuing Avith what actually hap- 
pened. 

Now here, where Ave tried to use these EO condensates 
Avhich Ave had gotten from Kosmin, we had the same old 
problem again, uncontrollable reactions, and the com- 
ment is made here, reactions GHJ and K, Avhich are the 
ones involAung these EO condensates, Avere very Auolent, 
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blowing the contents out of tlie bottle. These were re- 
peated using half as much of the polyol Ks and a greater 
amount of PEO 400. 

Tn other words, we were diluting down the trouble- 
some material. 

These reactions which we i)ut an K in front of the 
lettei- for Revised, they were G, H, J, K with an R in 
front of them, were less violent than the above men- 
tioned reactions, but were still more vigorous than nor- 
mal. 

Ho here again we make the comment, it is possible 
that the catalyst used in the preparation of these EG 
condensates (570) is also catalyzing the TDI reaction. 
lOfforts will he made to neutralize these EG condensates 
liefore drying them. Also, perhaps acetone would be a 
better solvent than benzene. 

Q. Now, if you look at the next page. 79060, — A. 
Dated March 4, 1952. 

Q. What do you repoi't on that page? A. AVell, by 
this time we had accumulated a lot of experimental data 
and these things looked very intriguing. We hadn’t 
done anything patent-wise and it still didn’t seem worth- 
while to put in a disclosure because we were still gener- 
ating information, so the way we get around that to pre- 
serve a date was we would Avi-ite what we called an idea 
sheet in the notebook and then we took special pains to 
make sure that such a page was Avitnessed and signed 
by at least Iavo other people anrl that is Avhat this page 
is, and it is entitled. Reaction Products of Isocyanate 
and Polyhydroxy Compounds And/Gr Their Ethylene or 
Propylene Gxide Condensates. 

There is a lot of writing on that page Avhere Ave sum- 
marize our past experiences. 

Q. AVho Avitnessed that page? A. Paul G. Geminhardt 
and AAblliam B. Bennett, and thev AAutnessed this on 
Afarch 4th, 1952. 
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Q. Were they Monsanto employees! A. Yes, they 
^\•e^e Monsanto employees. 

(571) Q. Toll have mentioned here on your idea sheet, 
as yon call it, which is 79060, and you again mention 
the use of propylene oxide condensates. A. Yes. 

Q. Had you tried them yet! A. ISlarcIi 4th, 1952, 1 
don’t believe we had tried them yet, no. 

Q. Do you know why you hadn’t tried them yet? A. 
They had not yet materialized from J^lr. Satkowsici’s 
group. 

Q. Now, would you turn again to page 79061. A. 
Another idea sheet dated March 4, 1952 where we are 
concerned with other types of liydophobic i)olyols and 
these were— well, the title here is Unsaturated Reaction 
Products of Isocyanates and Polyhydroxy Uompounds 
And/Or Their Ethylene or Propylene Oxide Condensates. 

Again this was witnessed by Oeminbardt and Bennett 
on tlie same date. 

Q. AVill you look now at page 79062 ajul 7906,8. A. 
Well, these are dated March 5th and 6tb, 1952, and now 
we are really starting to examine this problem of why 
these EO condensates were so uncontrollable and we are, 
looking at this business of the suspicion of ours that 
the alkylene, unneutralized alkaline catalvst was caiusing 
the trouble, so (572) these merely record a bunch o? 
examples where we reacted the EO condensates with 
isocyanate as received and after we liad neutralized them 
with HCL and we discovered that the ones which ivere 
neutralized with HCL gave much nicer reactions and so 
our^ speculations had been correct. The alkwlene im- 
purities were causing the trouble. 

Q. Now can you look at page 79078 and 7908,8 and tell 
us what is reported on those pages. A. 79083 is dated 
March 31 and April 1, 1952. Now, at the top of the 
page it explains what we are doing. Tt says; Due to 
the fact that the prepared foams tend to soften— now 
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these are the foams made from these EO condensates — 
it will be interesting to determine the effect of increas- 
ing the cross-linking during curing, This will be in addi- 
tion to increased rigidity by decreasing molecular weight 
of the glycol. Cross-linking should provide a different 
sort of rigidity. 

This again is related to some previous work where 
we are ,iust a second now — ^Avell, 1 have to go back to 
/9074. On that page we made some NCO terminated ])re- 
polymers and we. converted them to foams by reacting this 
prepolymer with a mixture of water, a catalyst, which 
Avas N-methylmorpholine and with the water A\’e replaced 
part of the Avater Avith ethylene glycol. In other Avords, 
here we had the option of (573) curing up the adduct 
Avith only Avater or Avith a mixture of Avater and ethylene 
glycol. 

Now, the ethylene glycol could cure up the isocyanate 
prepolymer without forming gas and Avould form a ure- 
thane group, so we Avere examining really getting foams 
of different density hecause Ave Averc* decreasing the water 
content. 

To get back to ])age 7f)()7S instead of adding water, 
ethylene glycol to the water, we were adding other ma- 
terials such as ethylene glycol glycerine and the glycerine 
plus 10 EO adduct, the glycerine ])lus 15 EO adduct 
and so on. 

Apparently Ave Avere not using the neutralized hlE 
adducts on this page because there i,s a note here, it 
says, these reacted — noAv. wait a minute— -no, that is some- 
thing else; excuse me, delete that. 

All these foams softened on standing. In order of 
decreasing firmness they are B and E., A, C’ and F, 1) 
and 0. All samples suffered more .shrinkage than A. 

Q. AVhat did this mean to you? A. The comment at 
the bottom of the page is: Increasing cross-linking dur- 
ing the foaming reaction does not ha\’e much effect on 
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form rigidity, contrary to what we saw before where we 
built tlie branching into the preijolymer. 

Q. Now Avould yon look at page 75838, which is in 
Defendant’s Exliibit AA. (574) A. 75858. 

Q. What is the date of that page? A. This is the 
one we read before. 

Q. That’s right. A. November 14, 1951. 

Q. This, T believe yoii testified, is the first time yon 
Avrote doAvn the idea of using tlie propylene oxide con- 
densate. A. Yes. 

Q. Is that page m yonr OAvn handAvriting? A. Yes. 

Q. Did yon prepare it? A. The page? 

Q. Yon filled out that page yourself? A. Yes, right. 

Q. Whose idea was it to try these propylene oxide 
condensates Avith diisocyanate? A. Mine. 

Q. T think that yon have indicated that yon asked 
Mr. SatkoAvski for them, bnt Avonld yon explain a little 
more fnlly hoAv yon Avent abont getting them? A. Well 
making tlu'se condensates is land of an elaborate proc- 
ess. You need certain types of equipment. The deter- 
gent group Avas set up to react ethylene oxide Avith these 
various polyols and Avhen T talked to SatkoAvski he said 
he felt that (575) Avhen they had a chance they could 
modify their equipmeid slightly and get in some propyl- 
ene oxide and avIkui they had the tinu' available they 
cordd fh.en make these proi)ylene oxide condensates for 
ns, so r merely put in the request to him that as soon 
as convenient he make them for ns and Avhile Ave Avere 
Avaiting Ave turned our efforts to other Avork. 

f). Yon idtimately did get the material? A. Yes. 

Q. T think yon have already testified that Dr. Flores 
made it. A. Yes. 

• # • 

(576) Q. Mr. Heiss. Avonld yon look at Defendant’s Fx- 
hibit AF for identification and tell the Court what is 
that! A. E.xhibit AF is one of the original bottles made 
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by Hector Flores on October 5. 1952, his note])ook nninbei' 
84732. It is glycerine pins 9 propylene oxide. 

Q. Does that bottle contain some of the glycerine propyl- 
ene oxide condensate that yon received? A. Yes, this 
is some of the original material in the original bottle. 

Q. Noav, do the same with Defendant’s Exhibit AC. 
A. Sample AG is another niaterial received on the sanu' 
date from Hector Flores, liis notebook number 84729. 
It is glycerine pins 6.5, T think, PO. 

There are two other samples in that series. Me made 
3, 6, 9 and 12. I found one more in the lab just before 
T came, Imt 1 didn’t bring it, and 1 don’t know Avhere 
the other one is. These are part of a series of four. 

• • • 


(578) HECTOP FLOKES, called as a witness by the 
defendant, and being first duly SAvorn, testified as follows : 

Direct Examination by Mr. Hu'eeney: 

Q. Where do you reside. Dr. Flores? A. ]\lexico City. 

Q. Would you ]D]ease give ns a brief summary of your 
educational background? A. T finished BS in chemistry 
in 1939, University of Puerto Pico. T Avorked for a 
couple of years and Avent to the graduate school wlieri' 
T finished an MvS at the Ihiiversity of (579) Florida. 1942. 

T started Avork for the doctor’s degree and then Avent 
into the army, returned after the service and in 1947 
finished a PhD at the University of Florida. 

Q. What is your present employment? AVhere ai'o 
you presently employed? A. In lifexico City. 

Q. By Avhom? A. Rearle of Chicago, a subsidiary in 
Mexico. 

Q. MHiat is your position Avith Searle in Mexico? A. 
Vice president of the operation, genei-al manager of the 
chemical diAusion. 
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Q. Did yoTi Avork for Monsanto Chemical Company? 
A, Yes. 

Q. Can you tell us the dates and the time you Avorked 
for Monsanto? A. From Januai*y 1949, to January 1953; 
exactly four years. 

Q. Where were you located? A. Anniston, Alabama. 

Q. What Avas your position Avith Monsanto? A. T Avas 
a research chemist. 

Q. What duties did you have as a researcli chemist? 
A. Most of my Avork there consisted of synthesis of (580) 
products in different areas, in tiie antioxidant field, in 
the detergent field, in the— similar things, phosphates. 

Q. And you carried out condensation reactions doing 
this? A. Yes, T did. 

Mr. Sweeney: Will you mark this notebook as 
Defendant’s FiXhibit AH? 

Your Honor, there are only four pages of this 
book that have anything to do Avith this matter, 
so that T have only copied the four pages. 

(Defendant’s Exhibit AH marked for identifica- 
tion.) 

Q. Dr. Flores, I hand you a notebook Avhich has been 
marked as Defendant’s Exhibit AH and 1 ask you if 
you can identify it. A. Ites. This is my handAvriting 
and it’s one of the notebooks that I filled while at Mon- 
santo. 

Q. AVere the entries in the notebook, Defendant’s Ex- 
hibit AH, made by a^ou AA’hile vou Avere performing Avork? 
A. Yes. ■ ^ . 

Q. I’ll refer you to page 84729 of that notebook. 

What is the date of that page? A. August 4, 195i 

Q. And can you tell the Court what Avork is reported 
on that page? (581) A. Here is described the work where 
one mol of glycerin Avas reacted Avith 6.6 niois of PO, 
])7 0 ])ylene oxide. T gi\’e here the details of temperatures 
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and pressures and the way I purified the material at the 
end wMch was by, 1 read from there, added 100 cc of 
water, bhie ink carbon dioxide for ten minutes, heated 
at 110 degrees centigrade for the vaciium for two hours, 
filtered and labeled it glycerin plus 6.6 PO. 

Q. What catalyst did you use! A. Potassium hydrox- 
ide. 

Q. I ask you to look at Defendant’s Pxhibit A(l. 

Is that, the condensate that you report preparing on 
page 84729 of your notebook! A. Jt api)ears to bc' tlie 
material that I prepared at that time. 

Q. Is that the bottle that you put tlie material in! 
A. It looks very much like. 

Q. And is the label tliat’s on tliat l)ottle the label 
that yon prepared! A. Yes. I used to type tliem my- 
self and it looks to me like my typewriter. 

Q. Now, if you will, look at page 84732. What is the 
date of that page? A. August 4, 1952. 

(582) Q. What do you report on that page? A. This is 
the reaction, the condensation of 9 mols of 1^0 Avitli oiu' 
of glycerin, Here I reacted 138 grams of glycerin which 
is 1.5 mols, with potassium hydroxide us catalyst with 
780 grams of propylene oxide. 

I give here the temperatures and pi-essures and times 
and the purification of the material. 

Q. If you will look at the other l)ottlo, which is marlu'd 
Defendant’s Hxhibit AF, I’ll ask you if that is the con- 
densate that you report you ])repared on page 84732! 
A. It looks very much like what I pre])ared. 

Q. Is that the bottle that you put the condensate in? 
A. Yes; it appears to be. 

Q. Look at the label. Is that the label that you pre- 
pared? A. Yes, it is. 

Q. If you will look at 84735, what is the date of that, 
doctor? A. August 6, 1952. 
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Q. What do you report on that page I A. The descrip- 
tion of the reaction of glycerin plus 13.2 mols of propyl- 
ene oxide. Here I again give the times, the temperatures, 
pressures and the results of this preparation. At tlie 
end I also describe the puriiication and iiow (583) it ^vas 
labeled. 

Q. hat was the catalyst used here? A. Potassium 
hydroxide, the same as before, and the same proportions 
as the other pi'eparations. 

Q. Look at page 84728. What’s the date of that page? 
A. August 1. 1952. 

Q. What’s reported there? A. 'il’he reaction of glycerine 
plus 3.1 PO. Again I mention here the quantities lu- 
A olved, which was 3()8 grams of glycerine, 8 grams ol’ 
potassium iiydroxide and (i9() grams of IT). I give liei'e 
the times, the pressures, the temperatures and how it was 
purified and how it was la])eled. 

Q. WTiat was the purpose of your ])reparing the four 
condensates that you have just testified about? A. f 
don’t know the ultimate jmrpose but I was asked to pre- 
pare them. 

Q. Who asked you to ])repare them t A. My immedi- 
ate supervisor, Mr. Satkowski. 

Q. ’What (lid you do with the four liottles of coud('iisat(' 
after vou prepared them? A. Turned tliem over to Mr. 
Satkowski. 

Q. Do you recall about when you were asked to make 
these condensate.s by Mr. 8atkowski? A. Several months 
before T prepared them. 

(584) Q. Why is it that you didn’t ])repare them earlier 
than August of 1952? A. There Avere several things. 
Humber 1, T was working on several projects interesting 
to me, exploratory work, involving also PO. the reactions 
with certain alcohols and PO and then Avith HO, Avhich 
T Avas interested in. 

Second, T considered that this reaction should be carried 
out Avith anhydrous glycerine and the material reeeiA'ed, 
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analyzed, 1 remeniber, a high content of water and I did 
not want to start with that. When we got dry material, 
we reacted it, the two things combined — absence of a re- 
agent and other interests that I had. 

Mr. Sweeney : 1 have no other questions of this 
witness. 

The Court: iMr. Kelton, .Mr. Blecker? 

Mr. Sweeney; T suppose I should offer Defend- 
ant’s Exhibit AH into evidence, which is the not('- 
book pages. 

The Court: You are offering pages 83728, 29, 32 
and 35. 

iMr. Sw('eue>-: That’s right, youi' Honor. T only 
need the four juiges. The rest of the notebook has 
nothing to do with this ])roject. 

Th(‘ Court: All right. 

Mr. Kelton: No objection. 

(585) The Court: Deceived. 

(Defemlant’s Exhibit AH received in evidence.) 

Mr. Bh'cker: We would just like a minute to 
took at the rest of the notebook. 

The Court : Of cours('. 

Cross ExamUiaiion hii dfr. Kelton: 

Q. Mr. Eloi’es, will vou turn to page 84728 of Exhibit 
AH. 

Was it common for you to carry out oiierations in a 
three-necked flask? A. Yes, sir. 

Q. With regard to page 84729, this aiipears to have 
been carried out in a two liter— what you described as a 
two-liter flask, is that right? A. Yes, sir. 

Q. Had it been common for yon up to that time to carry 
out reactions in a two-liter flask? A. Yes. 

Q. Prior to August 1st of 1952, had you carried out or 
made condensates employing ethylene oxide? A. Yes, sir. 
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Q. Had you made condensates of ethylene oxide and 
glycerine I (586) A. Yes, sir. 

Q, Had you, prior to August 1, 1952, employed propyl- 
ene oxide f A. Yes. 

Q. Witli regard to the experiments on page 84728, 84729 
and 84732 of Defendant’s Exhibit AH, what, it anything, 
was different from your previous production of con- 
densates of ethylene oxide and glycerine, except that you 
used propylene oxide? A. This Avas the first time I Ava.s 
using anhydrous glycerine with propylene oxide and the 
condensation was behveen two li<|uids. 

Other reactions of glycerine and ethylene oxide was 
with normal industrial grade glycerine, which was not 
nonhydrous and the reaction was a gas, ethylene oxide 
and the glycerine liquid. Hdiat’s the only difference. 

Q. Do you mean that in the case of })reparing ethylene 
oxide — glycerine condensates, yon Avere unsuccessful, had 
been i)reA'iou.sly unsuccessful in carrying them out or had 
yon had success? A. With glycerine? 

Q. Glycerine and ethylene oxid(‘. A. Most likely, and 
that’s a sjieculation, there Avere mixtures of condensations 
of ethyhme oxide and glycerine and (587) polymerization 
of ethylene oxide. 

Q. Tn other Avords, it Avasn’t \ condensate, are you 
telling me that ? A. Yes, hut not a 7')nre, 100 per cent. 

Q. When Avere you asked to ^irepare a glvcc'rine pro])yl- 
ene oxide condensate? A. T cannot ■|)recisely remember 
the date exactly hut it Avas some time in 1952. Could 
have been March or Apinl hut T don’t have any recollec- 
tion. 

Q. Didn’t it occur to yon then to use the propylene, 
oxide in the same AA’ay that yon had used the ethylene 
oxide AAuth glycerine to secure a condensate? A. Tn those 
days T had run many, many ethylene oxide condensations, 
hundreds, Avith acids, Anth alcohols, different things, and 
once yon run a reaction many times yon are confident 
and more or less knoAV to AV'hat extent you can go. 
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On propylene oxide, the experience was limited. I had 
run it only in long chain alcohols. 

Q. But the e([ui]nnont that you used with the propylene 
oxide condensate was tin* same as you had used wnth the 
ethylene oxide? A. No. Tt was different. 

Q. How was it diffei-ent? A. With ethylene oxide, we 
were passing the gas into (588) the toji of the atmosphere 
and, during the stirring, it was absorbed and reacted. 

For the propylene, oxide, Ave devised a dropping funnel, 
an additional Funnel, Avhere w(' pressurized it with the 
same pressure in the I'eaction and dropped the liquid 
drop by di’op into an excess of the alcohol involved. 

Q. With a xjropylene oxide and an alcohol, will you 
Uccejit that glycerine is an alcohol, Mr. Flores? A. Yes. 

Q. And an alcohol, made Avith glycerine, hoA\' did you 
do that? A. Placed the glycerine in a flask Avhieh had 
three m‘cks. To the glycerine, added the catalyst, which 
Avas ]iotassium hydroxide: ])urged the .sy.stem Avith an 
inert gas, such as nitro.geu, and heated it u]) to a certain 
temperature. 

Tn those days we Avere carrying all those condensations 
in the vicinity of 150 degrees Centigrade. 

Once Ave had attained that temperature and the system 
Avas under a blanket of nitrogen, then added .sloAvly, drop 
by drop, the i)ropylene oxide .and, if the ])ressure Avent 
up, that meant that the reaction Avas not taking place and 
liad this volatile material and created pressure. 

That Avas our method to knoAV hoAV fast to add the 
propylene oxide. 

(589) Q. Ts that the method that you used 'when you 
Avorked Avith propylene oxide? A. Yes, sir. 

Q. And that is the Avork that you had done before. 

For example, combining capryl alcohol Avith propylene 
oxide on July 28, 1952? A. Yes, sir. 

0. Mr. Flores, did you make any analysis of the prod- 
uct that you made back in August of 1952. August 5, 
1952. namely, T think probably illustrated by Defendant’s 
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T^-iXhil)its AF and AG f A. In the sense of a direct physical 
analysis, no, l)ut we determined the pH as indicated in 
there and, in addition, lieated the material on the vacuum 
for a certain amount of time and it did not lose any 
Aveie:ht. indicating there Avas no propylene oxide present. 
FA’erything had heen condensed. 

The Court: ^\hat did von sav? You determined the 
p H ■? 

The Yitnes.^: The pH is a determination of acidity or 
alkalinity. 

Q. Let me ask you, in vieAv of your last conunent, Mr. 
Flores, do you recall hoAv lone; it took you to make the 
}ireparation for illustration on page 84729? A. One day’s 
Avork. 

Q. Didn’t you make any attempt to purify your prod- 
uct ? (590) A. Xo. The only purification Avas to neutralize 
the catalyst, then e\'a]iorate the moisture mt Avas — the 
Avater Avas addl'd before tlie neutralization, so it would 
make it simpler and faster and, then, the Avater aa^s 
evaporated and the material Avas filtered. 

Once the Avater Avas evaporated and the salt formed, in 
this case, ])otassium carbonate, settled out and filtered, 
that Avas the purification. 

Q. Tf it took you onlv one day, you could have found 
tlie time in the ])receding period, if you had heen asked to, 
couldn't you? A. iNPy recollection is that T Avas asked once, 
and eai'lier in the year and let it ride. 

Then T have a very distinct recollection that one day 
TiFr. Heiss came around to talk to my boss and the same 
Aveek T started A\'oidring on it. T Avas more or less pressed 
but it must have been ,Tuly, because T Avorked in August. 

Q. It’s your testimony that Mr. Heiss talked to your 
boss. Mr. SatkoAA'ski. about a AA’eek before you — A. Could 
have been a Aveek. 

Mr. Kelton: That’s all. your Honor. 

The Court: Mr. RAA’eeney. 
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Re-drrect Examination by Mr. Sweeney: 

(591) Q. Tlic occasion that yon talked about when Mr. 
ideiss came and talked to Mr. Satkowski, was tliat the sec- 
ond time you had been asked to make the material? A. 
The second time. 

Q. You were asked earlier in the year? A. But I cannot 
say the preci.se time. 

iMr. Sweeney: No further redirect, your Honor. 

]{e-cro.sr Examination by Mr. Kelton: 

Q. 1 am curious about one thing, .Dr. Flores, 
d’he heading on these pages, 84729, 847 — 

!Mr. Sw’eeney: Your Mono)', this is clearly beyond 
the scope of my redirect. T only asked him about — 
The Court: Let me hear the (piestion, first. 

C^. In each case, it seems to me to be alkylene o.xide 
condensates. 

Now, that was aipjlicable to propylene oxide. Was it 
in your view a]iplicable to ethylene oxide? A. Yes, both 
are included in that group. 

* * « 


(592) HERBERT ].. HETSS, resinned the stand. 

Direct E.vamination Continued by Mr. Sweeney: 

Q. iMr. Heiss, just to put you back in perspective, when 
you got off the stand you had just identified the con- 
densates which are Defendant’s Exhibits AF and AG. 

Did you actually use materials from those two bottles 
to make your things? A. Yes. 
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Q. Will you look at page 84531 of Defendant’s Exhibit 
AC. Do you have it? A. Yes. Sepfanber 19, 1952. 

(593) Q. Will you tell ns what work you did as reported 
on that page? A. Well, noAv we are jumping back to 
another series of problems Ave had. 

You notice this page is entitled “Special samples for 
sales,” and, as T mentioned, Ave had tliese research proj- 
ects. One was Avorking on foams, one Avas working on the 
deactivity problem of neutralizing the catalyst and this 
Avas in conjunction Avith the adhesives and, on this page, 
we Avere reacting, in benzene solution, to form a 50 per 
cent solution TDl Avitli one of the glycerine PO’s received 
from Dr. Flores, and the one Ave used Avas his notebook 
84729. Avhich Avas the glycerine plus 6.6 PO. 

Q. Mr. fleiss, Avould you mind repeating the testimony 
about this page. A. This Avas one of the asj)eets of our 
Avork Avh(*re Ave wei'e Avoi’kiiig on adhesives and on this 
})age Ave Avere making a s]')ecial sample for sales to be 
evaluated as an adhesive and Avhat Ave did on this page 
Avas to react TDT Avith one of the materials we had just 
]’(‘ci‘ived from Hector Flores, namely, his notebook num- 
ber 84729, Avhich Avas glycerine plus 6.6 PO. And this 
reaction Avas performed based on our previous work noAv, 
formed adhesive in solution form. 

Tn other Avords, the henzeiu' Avas present at the (594) 
time of reaction so that Ave, the resulting product, Avas in 
tlu‘ form of a solution, a 50 per cent solution in benzene. 

XoAV. the ]iertinent comment here is about halfAvay 
doAvn the jia.ge. Avhere it says Reptemher 22nd, Avhich Avas 
a f<'Av days after Ave made this, on standing over the week- 
end, this product changed to a clear transparent solid 
containing many fissui'es. This looks like a good Avay to 
solidify A rod or. 

Q. Ts the data on ])age 84531 in your OAvn handwriting, 
Mr. TTeiss? A. Yes. and then T .should mention that 
further doAvn heloAv Ave repeat the experiment Avhere Ave 
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replaced the benzene with Aroclor 1242, which was one 
of a series of many Aroclors, to see what would happen. 

Q. Did you actually fill that page out? A. Yes. 

Q. Was that work done under yom- supervision? A. 
1 did this work myself at this page, 1 am pretty sure 
T did. Otherwise, it would lia\'e been in Billy Davis’ 
notebook. 

Q. Was this tlie first product that you made by reacting 
propylene oxide based triol with polyisocyanate? A. I 
believe so. ’I’o be absolutely sure, I should look at all 
the previous notebook pages but since we have (595) 
done this before, Ave came up with this number, T presume 
this is the first time Ave used it. 

Q. You mentioned Aroclor. Would you explain what 
tliat is? A. Aroclor is a Monsanto trade name for a 
series of materials Avhicli Avere either biphenyls or ter- 
phenyls, wliich Avere clilorinated and these materials Avere 
generally used for the most ])art as insulating oils in 
transformc'rs. They had good electric properties and they 
Avere nonflammable. They Avere used also for other pur- 
poses but tliis was the main reason for their ('xistence as 
a commercial product. 

Q. Would that be tlie dielectric, then? A. Yes. 

Q. Could they also lie used for potting compounds? 
A. Yot as long as they Avere still licpiids. Potting com- 
])ound is a material used where an electronic assembly is 
])ut togetlu'r, assembled and soldered and dipped into a 
fluid and then tlie fluid is caused to iiolymerize, so that 
Avhen you are through you have this electron assembly 
]n'otect(‘d and sealed from moisture in a resin which has 
to be a good insulator. 

W(‘ reasoned, since the Aroclor Ave kneAv had good in- 
sulation ])roi)ei'ti('S, and since they Avere nonflammable, 
(596) and since Ave were uoav able to solidify them, Ave 
thought this might be a good approach as a means of mak- 
ing an electrical potting compound. 
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That’s why we got interested now in tleliberately caus- 
ing these Aroclor solutions to gel up or solidify. 

Q. In other words, you just said that you thought the 
reaction that you ran on 84531 would he good for gelling 
Aroclors! A. Yes. 

Can you explain what you meant ])y that t A. Well, 
we accidentally noticed that it gelled up our adhesive solu- 
tions, Avliich we didn’t want, so we didn’t like that part of 
it but we also had intc-rest always in other Monsanto 
products, so w(' knew that the lienzene was just there as 
a soh-ent and so we reasoned that if we coidd gel up 
benzene', we could ])robaMy gel u]i other fluids, also. 

They didn’t have to be low boiling soh'ents and the one 
we chose was Aroclor, l)ecause we were interested in 
making a potting resin out of it, 

Q. Ts Aroclor a high boiling li(|uidf A. Yes, very high 
boiling. 

Q. Did you run reactions of jiroiiylene oxide con- 
densates in .\roclor? (597) A. Yes. 

Q. What role did the Aroclor play in this operation? 
A. Tt didn’t play any role in the reaction itself. The 
Aroclor Avas merely something AA’hich Avas there and Avhich 
Avas caused to solidify because of this urethane polymer 
Avhich was forming in it in solution. 

Q. The Aroclor Avas a sbhmnt? A. Sir, it could be con- 
sidered a solvent, technically, except it Avas not A'olatile, 
so it didn’t evaporate. 

For example, this benzene solution that gelled up, if 
Ave took it out of the bottle and left it open to the air, the 
benzene Avould evaporate, the resin Avould try to shrinlc 
and crack. Tf Ave gelled u]'> an Aroclor solution Avhich 
AAmuld not evaporate, it remained as a tough resin AAfliich 
AA’as a good electrical insulator and Avhich Avould not burn. 

Q. The Aroclor played no role in the reaction at all? 
A. No. Tt Avas like making jello. You dissolve a thing 
in AAmter and it sets up, that type of thing. 
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Q. Will you look at pa»-o 84522 of notebook Defendant’s 
Exhibit AC. 

I am also interested in liaving you look at 84526, so 
that you can consider them more or less together. (598) 
A. Well, these even refer hack to other pages, 84520, but 
previous to the time that we had received this condensate 
from Hector, Ave had discovered that Ave could gel up 
Aroclor by reacting isocynate Avith various components 
Avhile they Avere dissoh-ed in the Aroclor and that Avas 
done on. for example, 84522, and some of that Avas sum- 
marized on 84526. 

On those pages, llie mattu-ial that Ave used to react Avith 
the TDl AAms TEA, triethanolamine. 

Q. Wliat’s the date of those page.s, Mr. Heiss? A. 522 
is dated August 10th to 18th, 1952, and 84526 avc haA'e 
a summary AA'hich aav sort of considered an idea sheet 
and Avent to the troid)le of haA’ing it signed and Avitnessed 
and it’s dated August 20, 1952. 

In otlier Avords, 1 Avas going to say, Ave AAU're capable 
of solidifying Arocloi's and that’s AAdiat were Avorking 
on about this time aa'Iicu Irh'ctor's PO condensates became 
available to us so, since this is the ])ro;ject av(‘ Avere Avork- 
ing on, that’s the first place they AA’ere tried out, in these 
A roclor jiroducts. 

Q. Do you say anything about tlie Aroclor being a 
solvent on those ])ages? A. Well, yes. Afaybe by im- 
7)lication, but hei'c' is AAdiat T Avill read in the first 7iara- 
grapb on 84526 : 

(599) “Past Avork on these materials has indicated that 
the Aroclor ^irobalilA- does not enter into a chemical ri'- 
action AAuth the TDT or TEA but is present as a dissoh^ed 
inert ingredient in some sort of very high tarred, high 
melting iiolymer foruu'd by the TDT and dWiA.” 

Tu other Avords, there avu' are saying it’s not a reactant 
but an inert material. 
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5& Down about the middle of the page, “It has been shown 

that Aroclor ‘solutions’ of various TDl — ” and then it 
goes on, but there is the Avord you wanted, 1 guess, 
“solutions”. 

Is there any point to reading the rest of it? 

Q. I’m not sure. Perhaps you might just complete 
the record. A. “Reaction products can be considered as 
ty])es of thermoplastic (reA'ersible) or thermosetting (ir- 
reversible) resins according to the ingrc'dients used in 
tlie method of reaction. The reason that these materials 
may be considered unique from the standpoint of forma- 
tion is that the tliermoplastic or thermosetting resin is 
])repared in a dispersed form whore — I should really have 
said whereas — hut I said where it is A’ery unlikely, for 
instance, that TDI-TEA polymer could e\’er be formed in 
a pure state and then combined with an e(|ual Aveight of 
Aroclor to forin a useful (600) resin. This is easily done 
by heating d’BT and TEA in the presence of Aroclor. 
A|)i)ar('ntly, the polymer is foinued in an extended lattice 
tliat securely retains the Aroclor AAnthin itself. It is 
furthermore (|uite probable that materials other than 
Aroclor or haloAvax Avill be operable — continued to the 
next ])age— use of other nonvolatile' lieiuids Avould residt 
in the foianation of resins that could be used as casting 
t or potting mate'rials in A’arious electrical or mechanical 

apidications. Pro]K'r choice of starting materials (iso- 
cyanates, active hydrogen compounds, inert licjuids) Avould 
result in such ciualities as good electrical properties, good 
fire resistants. good optical properties, good physical 
])roperties, etc. 

“pse of more volatile liquids could resvdt in the forma- 
tion of solid fuels (Avhere the li(|uid is flammable) or 
might produce lightAveight ])orous residue after evapora- 
tion of that li((uid.” 

This Avas Avitnessed and signed by W. B. Bennett and 
James IT, Saunders, on August 21, 1952. 
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Q. Who is Mr. Bennett? A. M!r. Bennett was one of 
my previous witnesses, who was a chemist working for 
Monsanto at that time. 

Q. And the other is Dr. Saunders? A. lie was my 
gronji leader. 

((iOl) Q. ^h)u testitied earlier that after this time when 
you had ]ierforme(l the first propylene oxide triisocyanate 
reactions, considerable additional work was done on this 
reaction. 

Can you describe tlie avenues that this investigation 
toolc? A. Yes. By this time, people were getting more 
intrigued with isocyanate a])plications and we were getting 
more help, so, first I was working by myself. Then, I was 
assigned Itlar.jorie !Morris, who was strictly a technician, 
Avho did what 1 asked her to do but T did all the writing 
in the book. 

^Monsanto had wliat thc'v called a co-op system, where 
('hemists or engineers would go to school for a quarter 
and then work for a ((uarter — you are familiar xvith that, 
])robablY — and Billy Davis was such a co-o]) student and 
about this time li(,‘ became available and he was assigned 
to oui' group. 

Bo, T farmed tliis ])ro.)ect out to him. T still super- 
vised the Avork but lie ran most of the ('xperiments, start- 
ing about this time and was given his own notebook to 
fill out, which was our Kxhibit AE. 

Q. What Avere the things that these peojile Avere doing 
Avith this reaction? What particular ]diase of it, for ex- 
ample, (602) did Billy Davis Avork on? A. Tde Avas work- 
ing on almost spc'cifically^ — maybe T shouldn’t say almost, 
but he Avas Avorking almost only on the solidification of 
the Aroclors by this reaction, mainly Avith triethanolamine. 

Q. Was there any foam Avork going on? A. Yes, there 
Avas foam Avork going on at the same time. There Avas 
.adhesi\’e work going on at the same time and there Avas 
Achat Ave call the isocyanate actiAuty Avork going on, Avhich 
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was our l)ig prohleni, really, of being able to control 
these rc'aetions, so we could get the same results each 
time. 

Hhiis was still In'ing done mainly by myself and Marjorie 
Iviorris. 

Some time about this date, 1 don't know, we’ll have to 
go back and look-, I got another helper, Paula Combs, and 
she was g:iven a lot of the activity Avork to do. 

Q. Will you jilease look at Mr. Davis' notebook, in 
]jarticular pages 90101 through 90104. That is in De- 
fendant's hlxhibit AE. A. You see, these are dated Jan- 
uary 0, 1953, the first date, so apparently that’s Avhen he 
became available. 

Q. I misspoke. That is your notebook, not Mr. Davis’, 
A, Which book is thi.s, noAv? 

('(103) Q. AD. A. These pages are dated — 

Q. First give me — A. The first one is dated January 
10. 1953. and we can take into account what T Just said 
before about Billy’s notebook because the system T was 
using Avith regard to Billy, since lu‘ Avas keeping his own 
notebook, T no longer had to Avrite every little detail in 
mine, so in my notebooks on these pages T just put brief 
summai'ies of Avbat he did in the Aveek, in a Aveek’s wmrk, 
and ill my summary ])ages, as you can see, for example, 
on 90101, T refer to Ids notebook 89901 to 89907. 

Tn other Avords. T Avas merely, for my OAvn benefit, 
briefly summarizing Avhat bad bnp]iened on the work that 
he Avas doing. 

The same aiijilies to 102. 103. 104 and ])erhaps some. 
subse(|uent ])ages. These are summary pages of Billy’s 
Avork. 

Q. That Avork Avas gelling Aroclorr? A. Yes. 

• • • 

ffiOb) By Mr. SAveeney: 

Q. Mr. Heiss. AAdien we finished yesterday afternoon, 
Ave Avere at that part of your testimony AA’here you AA’^ere 
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(!x plaining your suniniaiies of Billy Davis in yonr notv- 
liook, wliicli is Defendant’s Exhibit AD. 

Could you Just briefly repeat Avliat you have there 
so that tlu' j)ieture is complete for the testimony today? 
A. Billy Davis was a co-op and was eventually to be a 
technical ])erson, so we encouraged him to Avrite his OAvn 
(OOG) notebook in contrast to MargA’ IMorris, Avho Avas 
merely a technician. 8o, Avhen he Avas assigned to this 
Aroclor project, he Avas given a notebook AA'here he wrote 
in Avhat he did at my direction. 

Then in my notebook, just to make it convenient for 
myself, T made Avc’ekly summaries. 

8o, for example, in my notebook, 90101, is a summary 
of Billy Davis’ notebook, 89901 to 89907, as indicated 
there about the middle of page 90101. 

Similarly, 90102 is a summary of his notebook pages 
89908 to 12, and so on. 

Q. There are other similar summaries in that notebook, 
is that riglit? A. That is coi-reet. 

The Could: Excuse me. 

Mr. RAvi-eney: Yes, your Honor. 

’riu‘ Court: Ixioking at 90101 and throughout, there 
are references to jiage numbers. On the top of 89101 is 
82338-47. Xoav, T gather that refers to other I'eferences 
in your OAvn notebook? 

The Witness: Bight. 

The Court: Tf the numbers correspond Avith the Billy 
Davis notebook, they are references to his notebook, is 
that correct? 

(G07) The Witness: The part T A\mote above that hori- 
zontal line Avas sort of tAung together all previous Avork 
Avhieh T had done. 

Noav, the summary of Billy DaA’is’ notebook starts be- 
loAV the line Avhere it says. “Becent work is summarized 
beloAV.” 
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The Court : T vinderstancl that. What I am trying to 
make sure of is whatever numbers are referred to, if they 
ai'e numliers tliat correspond s\nth the Billy Davis note- 
book. like .'^91)01, corresj)onding with his notebook, they are 
i-eferences in his notebook? 

The Witness: That is correct. 

The Court: The other numbers are references to your 
own noteliook? 

The Witness: Right. 

Q. With the exce])tion, Mr, Heiss, of the project num- 
ber at the top of the page; what does that mean? A. 
We had for booldceeping purposes \’arious projects with 
different munbers, and 1080 was the number assigned to 
this project that we called isocyanate resins. 

Q. Now. will you look at Defendant’s — A. I might 
indicate one other thing, just so there is no confusion. 

In my notebook summary i)ages, 1 sometimes make 
(008) connnents and observations based on his woi’k, but 
these oliservations will not be found in his book. I looked 
at his notebook pages, drew certain conclusions, and wrote 
those down in my notebook. 

Q. Now will you look at Defendant’s Exhibit AE, which 
commences with ])age 89901. 

’I'he Court: Ts this the Billy Davis notebook? 
l\[r. Sweeney : That is what T Avas going to estab- 
lish. your Honor. 

Q. Will you tell the Court what that notebook is? A. 
Well, this is the lirst ])age in Billy Davis’ notebook 
ami the first date therein is January 6, 1953, and he has 
a title up there on the first page. Preparation of Aroclor 
TDT Triols Adducts. 

Then his first sentence is: “This is a continuation of 
previous Avork done on the solidification of Aroclor Avith 
TDT adducts.” He starts his experiments. 



303a 


Herbert L. Heiss, for Defendant, Direct 

Q. What materials did you use so far as the con- 
densates and the isocyanates are concerned? A. They are 
about the second or third sentence in the second para- 
graph. He says, “The triols to be used are ethylene and 
propylene oxide condensates of glycerine and triethanola- 
mine,” we can abbreviate that TEA, “prepared by Hector 
Flores.” 

(609) Q. The isocyanate was? A. TDl. 

Q. Did Billy Davis work in the same laboratory with 
you? A. It was a laboratory that was sort of partitioned 
into two rooms, and the front was sort of an office, so lu' 
spent most of bis time in the back part, which was the 
lab part, and T spc'ut most of my time in the front part, 
which Avas like an office, except to go back to give him 
directions or observe Avhat he did. 

Q. Ton observed him doing his Avork? A. Oh. yes. 

Q. Did you observe liim keeping his notebook? A. 
Yes. Yes, keeping a proper notebook is sort of a science 
in itself and we ahvays try to train our people so they 
kept proper notebooks. 

Q. Noav, you testified earlier that the ethylene oxide 
condensates that you had to have made Avere rather 
scarce. Why is it that you had Billy Davis Avork with 
these materials in the Aroclor project? A. Well, at the 
time that they became available, the PO adducts from 
Hector Flores, this is the project we Avere Avorking on, 
so that is the one Avhere they Avere first evaluated. 

We did not Avant to use them up, for exam])le, in (610) 
our project Avhere Ave Avere Avorking on isocyanate actiAuty, 
as T explained yesterday; Ave preferred to do that Avork 
Avith commercially available materials, Avhich we could 
replenish our supply any time Ave Avanted. 

Q. What Avere the results that Billy Davis got; Avhat 
Avas your evaluation? A. Well, that is kind of hard to 
ex])lain in a simple ansAver. He had a Avhole series of 
results and he made resins there, continuing the work 
that had previously been done in gelling this Aroclor up 
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into a series of protliicts, some of which were hard and 
some were flexible, and some had bubbles in them which 
we were trying to get rid of. 

Some were deliberately made into the foam form by 
u.'jing different catalysts. 

ilr. Kelton: May I just interrupt you a minute. 

The Court: Yes, Mr. Kelton. 

Mr. Kelton : Your Honor, I seriously question 
the relevance of tliis type of testimony by Mr. 
Heiss. Here he is dealing with January 6, 1953, 
and the prior art effective date of the Windemuth 
Patent is May 6, 1952. 

Mr. Sweeney: For wliatever it is worth, T was 
al)out to ask my last ([uostion on that subject. 

TIte Court: All right. 

Q. Were you satisfied with the materials that Billy 
(610a) Davis had made in this project? A. Yes. 

Q. Was a patent application filed by you covering the 
work that you have (lescri))ed vesterdav and today? A. 
Yes. 

((ill) Q. !Mt-. Heiss, T hand you Plaintiff’s Fxhibit 2, a 
certified cojjy of a file wrapper, and ask if you can identify 
it. A. I have to look at this carefully because there Avere 
several. 

Yes, this is one of some ap])lications that were filed 
about that time. 

Q. That is a patent ap])lication of yoiir.s? A. Yes. 

Q, T notice that there is a James H. Saunders named 
as a co-inventor in that application. A. Yes. 

Q. MHiy was he a co-inventor? A. This application was 
the one Avliich embodied several different approaches and 
in one of the subjects covered in this ap])lication he — T 
guess you could say he was a co-inventor in that he had 
suggested some of the catalysts which were used in a 
portion of the things inchuh'd in this apT)lication. 
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Q. Now, did tiiat patent applkation ultimately result in 
a patent? A. Not in exactly the same form that it stands 
here, E don’t believe. If I could see those patents agaui. 

Q. E hand you Plaintiff’s Exhibit 1, Mr. Eieiss, (61 '2) 
which is your patent and the patent in suit, and ask you 
to look at the application number on the tile history and 
see if they are the same. A. A¥here would the application 
numl)er be on this ? Oh, 373,036. I^ight. Yes. 

Q. That is the same as on tlu* tile history which is 
Plaintiff's Exhibit 2f A. Y'es. 

Q. Dr. Saunders’ name doesn’t ap])eai- on the patent. 
Plaintiff’s Exhibit 1. AVhy is that? A. Because this 
patent does not include everything which is in the original 
application and the part wliich was deleted, which is the 
part wliich was not ])resent in this jiatent, is the part in 
Avhich Di‘. Saunders was — well, he was activ'e. 

Q. What you mean is that the claims of the patent — 
A. 6’he claims of this patent do not covei’ the invention 
in Avhich Dr. Saunders was involved. 

Q. Who jirepared the patent application, Plaintiff’s Ex- 
hibit 2? A. The patent application? 

0. Right. Who prepared your patent application? A. 
You are talking about this big thing now? 

Q. Yes. (613) A. Mr. Rucker. 

Q. Where is ?\Er. Rucker now? A. ^NEr. Ruckei' is de- 
ceased. 

Q. He was the patent attoi-ney at Monsanto? A. At the 
Anniston location, correct. 

Q. TToav did you get your information aliout tlie work 
you had done to Mr. Rucker? .\. We generally wrote a 
memo which summarized the highlights and gave note- 
book numbers and sent this information to Mr. Rucker. 

Q. And in this case, did von prepare such a report? 
A. Yes. 

Q. Now, a moment ago you mentioned a number of 
]iatents had issued from that application. A. Yes. 
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Q. Do you know how that jiappenedf A. Not exactly. 
It was something done for legal purposes which I never 
exactly coni])rehended, hut all I know is that tliis applica- 
tion was split up into different patents and that’s about 
t1i(‘ most light I can shed on it. 

Mr. Sweeney: Mr. Clerk, will you mark this -is 
Defendant’s Exhibit AI? 

(Defendant’s Exhibit AI marked for identifica- 
tion.) 

Q. Mr. Heiss, I hand you a copy of a patent, (614) No. 
3,143,517, which has been marked as Defendant’s Exhibit 
AI, and ask if you can identify that as one of your 
patents? A. Yes. 

Q. I call your attention to the first paragraph of the 
jiatent. Defendant’s Exhibit AT, where it says that: 

‘‘The application is a continuation of my application, 
serial number 373.036.” 

That is the application marked Plaintiff’s E.xhibit 2, 
am r correct? A. Yes. 

Q. AYould you ])lease look at claim 2 of Defendant’s 
Exhibit AT and just in general terms tell iis what that 
claim deals with? 

Mr. Kelton: If the Court please, again I cpies- 
tion the relevance of this line of (piestioning. 

iMr. Sweeney: I think I can explain it, your 
Honor. 

The Court : Please do. 

iMr. Sweeney: There has been testimony about 
the Aroclor work, there has been testimony about 
two-step reaction processes that Mr. Heiss ran, 
there has been testimony about the castor oil work 
that he did. All of these various projects lesulted 
in patents. 

I merely want to put in the record the fact (615) 
that these were other inventions, that they were 
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not just idle curiosity that Mr. Heiss was engaged 
in. Other patents issued on all of the work he did. 
These are all related and all come from the same 
application. 

That was the reason in my opening remarks T 
explained these various applications. 

The Court: Wliat relevance does that have to 
this controversy? 

Mr. Sweeney: As the record stands now, I think 
there has been an attempt to show the Court that 
many things that are in the original application 
are not patented, are not covered hy the claims of 
this patent. 

T admit tliat they are not covered hy the claims 
of the patent in suit, hut they are covered by other 
patents, and that is all T was trying to do. 

The Court: It would apjiear to me, particularly 
in view of the fact T am now s\ihmerged practically 
in exhibits, these are matters of record. T would 
think !^^r. Kelton would he willing to concede that 
these are patents not in suit. 

Mr. Kelton : T haven’t had a chance to review 
this i)atent or the claims. T would he glad to con- 
cede liiat this number issued to Herbert L. Heiss 
and the date of issue, if that is what Mr. Sweeney 
Avants to prove. Tf (did) he wants to have Heiss 
analyze the sjjecification in the claims, T would 
([uestion the relevance and materiality of it. 

INfr. Sweeney: Tn order to solve the. problem, 
your Honor, if T may simply read the numbers of 
tlie patent into the record, they are public docu- 
ments. they are Mr. Heiss’ patents, and if that’s 
agreeable, that Avdll suit me. The • -ents .speak for 
themselves. 

The Court: Ts that agreeable? 

Mr. Kelton : Yes. That is at least a short way. 
T still don’t concede it. Tt has a virtue. 
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The Court: If the only purpose of tliis is to 
siiow that these other patents exist, that would be 
a short way to get it in the record. 

Mr. Sweeney: With tiie understanding they 
would not he exhibits hut that if L wish to refer to 
them in a post-trial brief T can do so. 

The Court: All right. 

l\Ir. Sweeney: The first is the patent T have 
already marked, 3,143,517, issued to Herbert L. 
lleiss August 4, 1964; the second is H. g. Patent 
3,226,345, issued to James Tl. Saunders and Her- 
b('rt L. Heiss December 28, 1965: the next is U. S. 
Patent 3,268.488, issued to Herbert L. Heiss Au- 
gust 23, 1966. 

(617) Q. As a result of the work you did in the 1950s, 
!Mr. I-Ieiss, what did you learn about the differences be- 
tween linear ethylene glycol and })ro])ylene glycol ure- 
thane and tbc' branch ethylene oxide and propylene oxide 
condensat(' urethane? A. Well, in general, the branch ma- 
terials gave .superior polynuu'.'; e.<])ecial!y in tlu' foam area 
to the linear ones. That Avas one general point. 

And the other was that in com])aring the propylene 
oxide to the ethylene oxide W])es, the (dhylene oxide types 
Avere so Avater sensitiA’e, as T mentioned yesterday, that 
the foam Avould change in firmness according to the 
humidity, according to boAv much moisture they picked 
up. Avhereas the ]iro])ylene oxide foams Avere much more 
resistant to moisture and remained more constant under 
varying conditions. They Avere inore practical materials. 

Q. Hoav great a difference Avas there betAveen ethylene 
oxide foam and ]u‘opylene oxide foam? A. T Avas sur- 
]irised at the extent of the difference. One Avould expect 
that the iiolyiiropylene glycol Avould be a little less sensi- 
tive to moisture than the ethylene, but the difference Avas 
black and AA’hite, actually, that the polyethylene glycol ma- 
terials Avere not practical materials for ordinarA’ use, as. 
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per se, in the foam cushion or something (618) of that 
sort, whei-eas the polypropyJenc's were eminently success- 
ful. 

Q. Are you still <loing res('arch in the urethane field, 
Mr. Heiss? A. Yes. 

Q. Do ymu keep up with urethane developments sen- 
erallyf A. Yes. 

Q. The work that you did back in the fifties generally 
in\’olved flexible nrethaiief A. Ye,s, mostly. 

Q. Ho you know how flexible urethane foam is made 
commercialh' today? A. Yes. 

Q. How is it made? A. 1 presume you are interested 
only in the type that i.s made from polyethers, which is 
the bulk of tlu‘ market. For (‘xample, the types nowadays 
used in cushioning and mattresses and automotive uses 
are liased on ])oly ether foam and as far as T know, at 
least, SO and proliably some higher percentage of all that 
flexible foam is made from a reaction of TFT and poly- 
propylene oN-ide— let me say this correctly— propylene 
oxide condensates of triols such as glycerine or tri- 
methylolpropane. 

(619) Q. Did you ever make a presentation about your 
work to any commercial organization? A. Yes. 

Q. M hen was that? A. T don’t remember the exact 
date but it was at tlu' AC'S! meeting T think in 19,T3. 

The Court: ACS — 

The Witness: American Chemical Society. 

The (kmrt: T tliought so. 

Q. i)o you rememl)er the month? A. It was in the 
fall. Let's see, they are usually in September, right after 
Labor Day. 

Q. Do A ou know Dr. Mindemuth? A. T have met him 
I'ecently. 

Q. MHien did you meet him? A. After Mobay was 
formed T was sent on a trip to Germany to become fa- 
miliar -wnth some of their information on adhesives and 
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coatings, and tliat is when I met Dr. Windemuth, since 
he was one of their main chemists working on adhesives 
and coatings at that time. 

Q. Do yon remember the year you made that trip? A. 
That was either 1954 or 1955. 

Q. Did you know anything about Dr. Windemuth in 
19.51? (620) A. No. 

Q. When did you learn that he had done some urethane 
work? A. Well, when Bayer 'was formed he was presented 
as one of the i)ersons T should talk to about ester-based 
])olyethers — ester-based adhesives and coatings. 

Q. And about what time was tliat, the year? A. That 
was the visit T made over there in 1954 or 1955. 1955, 
T believe. 

Q. Do you know Dr. Charles Price? A. Only by reputa- 
tion. 

Q. Why did you become aware of Dr. Price? A. He is 
quite well known in the industry, but specifically because 
we had that interference Avith him several years ago. 

Q. Prom your experience, what is the principal differ- 
ence between ethylene oxide-based foam and propylene 
oxide-based foam? A. Repeat that, please. 

Q. Prom your experience, will you tell us Avhat is the 
])rincipal <lifference between ethylene oxide-based foam 
and ])ropylene oxide-based foam? A. Well, again, as T 
mentioned before, this business of suscejffibility to mois- 
ture. The ethylene oxide foams (621) are too susceptible 
to moisture and the propylene oxide foams are not. 

* • • 

(623) Cross Examination 7;i/ d/r. Kosinsli: 

Q. Mr. Heiss, are you a member of the American 
Chemical Rociety? A. Not at present. 

Q. Were you a member in the past? A. Yes. 

Q. Would you please tell me the period during w'hich 
you were a member? A. T don’t Imow exactly. T started 
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in prior to 1951, I am pretty sure, and 1 dropped out 
about, I’d say, maybe 1960, 1962. 

Q. During the period that you were a member, did you 
receive publieationi which wer.^ published ])y the Ameri- 
can Chemical Society? A. I received the C & K News 
edition. 

Q. Is the lull name Cliemical & Engineering News? A. 
Yes. 

• « • 

(628) By !Mr. Kosinski (con’t) : 

Q. Mr. Hei.ss, you testified yesterday concerning cer- 
tain polyo.Kide adducts which you requested Hector Flores 
to make for you, is that correct? A. Yes. 

Q. We hail marked as e.xhibits Defendant’s Exhibits AF 
and AGr. Could you please tell me the date on which you 
received these materials from whomever you received 
them? A. No, T can’t tell you that exactly except that 
it is between the date on the label there and the date 
they (629) were first used in our notebook. 

Q. The label on each of these e.xhibits bears the date 
August 5, 1952. You testified that — rather, Mr. Flores 
testified he made two other samples for you, namely, the 
samples whicli he prepared, according to his notebook, 
by a particular reaction of glycerine with 8.1 and 13.2 mols 
of propylene oxide. 

Do you recall the date on which you received those 
materials? A. Not exactly, but my recollection was that 
he made these four materials for us and didn’t give us 
any of them until they were all ready, and he gave me the 
dates yesterday on which they were prepared. 

# • • 

(632) By Mr. Kosinski (con’t) ; 

Q. There has been testimony that you requested Mr. 
Flores to make these materials some time during the 
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latter part of July of 1952, is that correct! (633) A. Was 
it July? Whenever the record indicates. 

Q. When you yourself actually went up and asked 
Flores"? A. Fo, [ did not ask Flores. I asked the group 
leader, Satkowski. T said, “We would like to have these 
materials. Can you make them for us?” 

He said, “We are in the detergent l)usiness,” and they 
had other things they were supi^osed to do. He said, 
“These are propylene rather than ethylene oxide. We 
will try to work them in when we can.” 

8o it was left at that. We turned our interest to other 
things wliile we wer(‘ waiting. 

As Flores mentioned yesterday, T waited and waited 
and waited and nothing happened, and T went over to 
Satknwski again and said, “Where are our samples?” 

At that point he .inmped on Hector a little bit and 
they Avere made. 

• • • 

(636) By IMi'. Kosinski (con’t) : 

Q. Mr, Heiss, you have testified in considerable detail 
about a gi'eat numbei' of experiments Avhich you con- 
ducted in the years 1951. 1952 and 1953. 

Fow, isn’t it a fact that the very first time that you 
ran an experiment A\ntli a condensate of propylene oxide 
and a triol or a tetrol was in September of 1953? A. 
M ell, now you maybe can catch me on something. Is 
that something tjiat was brought out yesterday in the 
testimony? 

Q. T am not trying to catch you. It is the experiment 
Avhich T referred to as the experiment conducted in Sep- 
tember of 1953. 

Mr. Sweeney; The witness s.<; • eptember of 
(637) 1952. 

The Witness: What notebook page aiv vou referrino- 
to? 
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Mr. Kosinski: 84531. 

The Court: That is AC, isn’t it? 

Q. Tliat would be notebook page 84531, which is in 
Defendant's Exhibit AC. A. Well, that is a page where 
we used it and unless it oonllicts with something I said 
yesterday on an earlier page, yes, I guess that is the 
first time we used this material from Flores. 

Q. Do you know of any other notebook page or other 
written record which reflects a run based upon a pT'0|)yl- 
ene oxide triol or a tetrol which is datc'd prior to Sep- 
tember 19, 1952? A. I don’t know of one, and since 
this was the one 1 presume we brought up yesterday, 
I hope there is not an earlier one that wm are missing. 

Q. You make reference in the fii'st paragraph of your 
entiies on page 84531 to an adduct identified as Desmodur 
TH. Would you please identify that material for the 
record? A. Desmodui' 'I’H was a Bayer product which 
was sold— T believe that was a component to be used in 
the (638) coatings or adhesivu^s. Do you Avant more 
identification? 

(J. l'('s. Mould you identify the nature of the chemi- 
cals Avhich Avere utilized to prepare that product? A. T 
don t belieA'e Ave knew exactly Avhat it Avas, but Ave be- 
lieA'ed it to be a reaction product of three mols of TDI 
Avith one mol of trimethylolpropane essentially. There. 
Avas some discussion as to Avhethei- or not there might 
not also ^'ave been a little bit of ethylene glycol mixed 
A\ith the PMP before the reaction Avith the isocyanate. 
Tn otliei- AvoT'ds, this was a Avay of maldng a moderate 
molecular Aveight triisocyanate adduct. This is the prop- 
erty Avhich they still make, by the w-ay. 

Q. T AA'ould like to call your attention to a statement 
Avhich is set forth under paragraph B Avhich reads: 

“More flexible than the TEA-TDT’’— 

A. Excuse iTK . MBiere are you noAv? 
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Q. Under paragraph B. It starts near the beginning 
of the fifth line in that paragraph. A. O.K. 

(J. It rea(i.s: “More flexible than the TEA-TDI-Aroclor 
resins.” 

And I would ask you if you made any other evaluation 
of the pro])erty which is described under paragraph B. 
A. Well, 1 couldn’t say categorically no, There (639) 
may have been some evaluation on some subsequent pages. 

Q. And did you record on page 84531 any other evalua- 
tions or compai’isons with respect to the product or any 
of the products which are described on page 84531? A. 
Well, there ai-e three products made: A, B and C. You 
are talking about B. 

Q. 1 include all three in that last question, any other 
evaluations Avith respect to any of the products which 
are described on page 84531. A. Under A it says: 
“Chianged to a clear transparent solid” — this is what T 
read yesterday — “containing many fissures. This looks like 
a good Avay to solidify Aroclor.” 

Then Ave Avent on and ran experimeirt B. This AAms the 
first time Ave used Aroclor. T shouldn’t say “first.” T 
don’t knoAv. This is Avhere Ave iised Aroclor instead of 
a benzene winch Ave used in example A, and there avc 
mentioned Avhat you said plus “Will not melt or burn 
Avhen removed from flame,” Asdiich Ave thought Avas in- 
teresting. There is ahvays an interest in non-flammable 
resins. 

Yoav, Ave Avent doA\m to example 0. Avhere Ave said: 
“T?e])eated B but cool during reaction to try to avoid 
bubble formation.” 

Q. AWiat Avas the reason Avhy you Avanted oi- felt it 
ffilO) Avas necessary to aA'oid bubble formation? A. Well, 
if you are going to make a potting resin, Avbich is one 
of the things Ave were trying to do, they are supposed 
to be homogenous and not contain air bubbles or gas 
Imbbles. 
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Q. Did you rocord any comparison on page 84531 be- 
tween any of the products there described and any 
product wliicli Avas based upon an ethylene oxide con- 
densate of a trio! or a tetrol? A. Not on tliis page. 
Well, Avait a minute. Not on this page. 

Q. You make a reference to TEA-TDT-Aroclor resins. 

Would you please tell nu' the Avork to Avhich that 
.statement applies! A. Well, this applies to some of the 
])r('\dous Avork Avhen Ave Avere solidifying Aroclors by 
ri'acting TDT with TDA. Without looking through a 
lot of notebooks, T can’t tell you what numbers they were 
unless you huA-'e some clues, AA^hieh T presume you haA’^e. 

Q. T Avould refer you to page number — A. I can 
refer you to a page T found now, 84526. 

.Q. The notebook entrie,s to Avhich T avoaiIcI like to noAA’' 
invite your attention is notebook page 84505 of De- 
leudant’s E.xhibit AC, and that reproduces Avhat appears 
to (641) be a note that you Avrote to Dr. E. E. Hardv’. 

And before T ask you anything further about this page 
1 would like to ask yoAi to identify for the record who 
Avas D?'. E. E. Hai'dy? A. He Avas the assistant director 
at that tinu' of the Phosphate Dhusion Research Depart- 
ment located in Anniston, Alabama. 

(642) Q. Noav, Avould A’ou please describe for us the 
work ,pist ill general terms Avhich led to your Avriting 
that letter to Dr. Hardy? A. Tn this note T refer to 
a report he had ap])arently Avritten folloAving a meeting 
to General hllectric, indicating their interest in convert- 
ing lic|uid dielectrics to solid dielectrics and T mentioned 
the fact that avc had observed that some of our ad- 
hesiA^e solutions in benzene had gelled and T make the 
comment there, Avithout reading the Avhole page, in the 
fourth paragraph. T asked the cpiestion : “Would there* 
be any advantage in attempting to cause* a liquid Aroclor 
to solidify in this manner?” 

Then more discussion after that. Do you Avant me 
to read the AA^hole page? 
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Q. Yes. wliy don't you go ahead just so we have it 
in one place in tlie record? A. I will start at the top, 
“Solidification of liquid dielectric materials.” 

It is dated July 8, 1952. 

“On June 13, 1952, I sent the following note to E. E. 
Hardy: T notice in your G.E. report tliat they are in- 
terested in converting liquid dielectrics to solids. 

“You recall that by reacting diisocyanates with polyols, 
etc., in sneli a ratio that the resulting product (G43) 
contains OH as well as NCO groups, it is possible to 
cause 50 j^er cent benzene solutions to gel to rather firm 
masses. 

“Would there be any advantage in attempting to cause 
a liquid A r odor to solidify in this manner? Would this 
sort of mixture be able to compete with the polymerizable 
impregnants and offer a new field for liquid dielectrics.” 

That Avas the end of tlie quote. 

Dr. Hardy indicated that such products Avould be use- 
ful if the gel Avas stable and had good dielecti'ic prop- 
erties. 

Subsequent work (Notebook 82338) June Ki to 17, 1952, 
verified the aboA’e reasoning anil reactions of equal mo- 
lecular quantities of the dihydroxyoctachlorodiphenyl in 
Aroclor 1248 mediume resulted in the formation of a 
liquid AA’hich Avould gel to a hard glassy solid on stand- 
ing OA-ernight at room temperature. The liquid solid 
transition Avas reversible at about 70 to 80 degrees C. 
The solid has a dielectric constant of 5.3. 

On the basis of the above Avork it can be seen that 
liquid dielectrics can be solidified Avith the use of iso- 
cyanate-polyol reaction products, thus making them useful 
as capacitoi- impregnants, potting resins and casting 
resins. 

It is probable that a Avide variety of dielectric (644) 
solids can be obtained by proper selection of isocyanates, 
hydroxyl compound, and liquid dielectric. 
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It is further possible that reaction of isocyanates with 
other active hydrogen compounds, such as amines, etc. 
yield similar results. 

Then that was Avitnessed by W. B. Bennett and James 
If. Saunders on July 8 and 9, 1952. 

Q. Did yon, commencing in the latter part of June 
1952, embark on a research program having as its ob- 
jecth’e the solidiiication of liciuid dielectric materials? 
A. Did T embark on a program in June? 

Q. In the latter part of June, commencing the latter 
part of June 1952, having that as its objective? A. T 
don’t know unless T look through the books. T know we 
were. Avorking on it about then. It didn't start out as 
that being tlie objecth^e. 

It started out Avhen Ave sell the gellation of the benzene 
solutions. T don't knoAv Avhat — at exactly AA-hat point Ave 
started Avorking for the ])otting compounds. It Avas ap- 
parently prior to this date of July 8, 1952. 

Do you have any pages you Avonld like me to look at? 

Mr. Kosinski : Yes. 

Tour Honor, the reason for the delay is that T have 
(645) asked Mr. SAveeney if he Avould pi'oduce one of 
the original Heiss notebooks, which was not marked dur- 
ing their case as an exhibit. They are noAA- looking for 
the notebook. 

The Court : T will take the hint anyway from 
Mr. Kelton, and Ave Avill have a recess until 11:30. 

Mr. Kelton: Thank you, your Honor. 


(Becess.) 
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Mr. Kosinski : Yonr Honor, T offer Plaintiff’s 
Fixhihit 55 in evidence. 

Mr. Sweeney: T have no objection, your Honor. 

The Court : Received. 

(Plaintiff's Exhibit 55 was received in evidence.) 

;Mr. Kosinski: I ask that there he marked as 
Plaintiff’s Exhibit 56 the laboratory notebook of 
Mr. Heiss, bearine; the page numbers 82301 through 
82350, inclusive. 

(Plaintiff’s Exhibit 56 was marked for identifica- 
tion.) 

By Mr. Kosinski : 

Q. Mr. Heiss, I hand you your notebook, which has 
been marked Plaintiff’s Exhibit 56, and ask you if this 
is another one of the notebooks which you l<ept while 
yo\i worked at iNtonsanto? A. Yes. 

(646) Q. Would you please identify the dates? A. The 
first entry is on May 5. 1052. 

Q. The last entry? A. dune 30, 1052. 

Q. Was this the notebook in which you rc’corded your 
activities at ^Monsanto during the date's or in the period 
of May 5, 1052, through June 30, 1052! A. 5^es. 

Q. T direct your attention to the entries which appear 
on Page 82340 and T Avould aslc you to describe tlu' 
nature of the work. Avhich is reported on that page? 
A. Well, this page refers liack to 30, which refers back 
to a previous page, so these pages are all part of a 
series of reactions where avo Avere looking at gelling 
agents and, in fact, this page is headed “Pse of other 
adducts as gelling agents.” 

The date is June 18 and 10. 1052. 

On this ])age various adducts are prepared as 50 per- 
cent solutions in Aroclor 1242 and Ave react TDT Avith 
six different hydroxyl compounds. 

Tavo Avere triols. glycerine and triethanolamine, and the 
others Avere diols. 
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Q. The diols are identified by tlie symbols PPd, is 
that correct? (647) A. Yes. 

Q. Would you please consider 82341, and indicate what 
the results were obtained from the experiments wliicii 
are set forth on 82340? A. The adducts were prepared, 
the solutions were prepared on 82340, and then on 82341 
we looked at them after they had ])een stored overniftlit 
at either room temper-ature or in 100 degrees C'entigracU' 
oven, and Ave make a series of observations. 

Tn summary, Avithout reading all the details, it says 
here, “B, Sample B, is by far tlie best solidified Arocloi' 
prepared to date, especially in view of the fact that 
soluble adducts comauitratiou is considerably beloAv 50 
per cent.” 

Tn other Avords, when Ave made A and B, some of the 
adducts separated out so the amount was still in solution 
at the time* gellation occurred Avas less than 50 per cent. 

Q. Would you please identify for tlu' record the char- 
acter of the material tliat you referi’pd to as triethanol- 
amine? A. What do you mean “characterize”! 

Q. What is it? A. Tt is a liquid. It is a trihydroxy 
compound Avith a tertiary nitrogen in the center. 

Q. So T take it that of the various polyols sci'eened, 
(648) you determined that triethanolamine Avas the best 
candidate? A. To date. 

Q. Bid you do further Avork* in connection Avith reac- 
tion of triethanolamine Avith TBT in Aroclors? A. Yes. 

(;). Would you please, if you Avould, just thumb through 
the balance of the pages in that notebook after Page 82341, 
and identify the pages on Avhich you reported furtlier 
work on your project of solidifying Aroclors Avith TBT, 
TEA adducts. A. 42 — ^T Avill just read you the last tAvo 
numbers — 43, 44, 45, 46, because it is a contiuuation of 
45, 47 is some analytical Avork, 48 and 49 are reAdeAv,s 
of other materials so they are not ])ertiuent here. 50 

Q. So substantially most of your efforts in connection 
Avith your research activities during the period from June 
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1(J imtil June 30, 1952, ^vas spent on work on this project 
of solidifying liquid dielectrics witli adducts of TDI and 
TEA! A. Yes. 

Q. Now, did your work continue on tliat project? A. 
I couldn’t say for sure. We may liave worked continually 
on that project, but that is not necessarily the only pi'oj- 
ect we worked on. 

Q. Yes, T am speaking now of the project wliicli had 
as its aim the solidification of liquid dielectrics with 
(049) polyol TDT adducts. A. What period of time are 
you talking about now? 

Q. Well, the last entry we have in your notebook, 
PlaintitT’s Exhibit 56, was June 30. 

Now. did you conduct further work on that same project 
and in that connection 1 Avould ask if you would turn 
to your notebook, which is marked Defendant’s Exhibit 
AC. Wliich is the fii-st page of tliat notebook Avhieh 
reports further activities on that ])roject to which T re- 
ferred in my previous question ? A. Weil, the one you 
had me read before 84505 doc'sn't re])ort work, but it is 
the first page in that notebook pertaining to this .subject. 

Q. That is the page dat'nl .July S. 1952? A. Yes. 

Q. "Wliat Avere you doing during tlie jieriod June 3 
to July 8, 1952? A. Well, one day T Avas probably cele- 
brating the 4th of .Tune, but Ave Avere now — Avell, on the 
pages 84501. 84502 and S4503. Ave are gathering together 
other materials for — let’s see Avhat this project is— more 
of a general — different approach, not Avorking on this 
gellation at all, but in general trying to expand our knowl- 
edge of urethan compounds and uretluane reactions. For 
example — 

(650) (). T take it that according to the headings, Avliicli 

appear on Pages 84502 through 84504, you were concern- 
ing yourself Avith adducts of TDT A\dth dihydroxy com- 
pounds? A. Aromatic dihydroxy compounds, right. 

Q. Diols, those that contain tAvo liA'droxvl '’■roups ^ A 
Yes. ■ . . 
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Q. Now, do you find any entries after July 8th in which 
you record further work which you conducted on this 
liquid dielectric solidification project? 

The Court; You said after July 8th? 

Mr. Kosinski; After July 8, yes. 

A. On 84501 there is a siunmary of tlie samples we 
had been looking at of the Aroclor TKA-TDI products, 
also carried over to Page 11, Page 12, there are some 
comments and apparently some experiments are run there. 

Page 13 we start in earnest again in looking at — ap- 
parently liere we are looking at different Aroclors. 

Q. Page 84510 and 84511 contain summaries of work 
that had been done previously on tliis project, is that 
correct? A. Yes. 

Q. What were you doing in tlie lal)oratory between 
July 8 and July 15, 1952, wlien you summarized the work 
previously done on this project? Just state the chai-- 
acter of your work in general terms. You don’t have to 
go into detail. (fi51) A. 1 don’t know because we might 
have just been sort of i-eviewing tilings or maybe 1 
was doing literature searches. There isn’t must experi- 
mental work being done as indicated by this notebook. 

Q. Okay. Now. would you now indicate to me the 
first entr}, where you nick up the project and commence 
the conduct of further experiments. A. Would you re- 
peat that or read it back? 

Mr. Kosinski : T will rephrase it. 

Q. Would you descril)e the first entry after July Stli 
which describes your further experimental work on 'what 
we have called the TDI-TEA project? A. That would 
hft the one of July 15, that was a siunmary. 

Page 12, we were— Page 13, 84513 is the one T men- 
tioned previously where we vere using the same TEA- 
TDT system, hut now in this series of experiments we 
were using different Aroclors and some other materials, 
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lialowax and santowax, to see what effect would happen 
or see what the effect was when the gellatioii occuiTed. 

Q. 1 would ask you, in an effort to shorten this up, 
your Honor, if you would, please, Mr. Heiss, briefly re- 
view your notebook pages 84512 to 84526, which cover 
the period July 21 until August 20, 1952, and just state 
in general (652) terms the nature of tiie experiments 
which are reported on your notebook pages within that 
group? A. What page are you starting with? 

Q. 84512 through 84526. A. T just told you what was 
on 12, 13 and 14 — no, excuse me, T didn’t. On 13, 13 we 
ha\m gone over. 

14, anotlier type of jjolyol we were looking at wa.s 
castor oil and castor oil derivatives and we requested 
samples and these finally came in and on Page 514 we 
are starting to react TDI witii different types of castor 
oil and castor oil derivatives. 

Q. Was that in connection with the liquid solidifying 
project? A. Mo, these were a new class of materials we 
were looking at ireriiaps wliile we were waiting for Hector 
Flores’ material. 

515 is an idea sheet. 

ol6 is entitled Coating glass to make it shatterproof.” 

We had a project going on that. 

517 is a comparison of polyurethane films, which were 
prepared apparently on 84514, which were the castor oils. 

84519 we are doing a little woi-k with 1’Dl, TEA Aro- 
clor resin again. 

(653) The same on 21 — ^no, excuse me. 21 is back to 
castor oil again. Some re\'ised reactions. 

This is another thing that was consuming our time, 
men these experimental hydroxyl compounds came in^ 
especially the castor oils, which wore more or less func- 
tional fluids, there wasn’t much knowm about their chemi- 
cal structure and we, of course, were interested on what 
the hydroxyl content was of these materials as they were 
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received, so Ave were trying to evolve an analytical method 
so that we conld take these commercial products as they 
came in, subject them to a chemical test to give us some 
idea on the equivalent weight, so Ave Avould knoAv hoAv 
much isocyanate to react them Avith. 

Q. That Avas in connection with the castor oil material? 
A. Essentially, but Ave Avere trying to adapt it to any 
polyol material, but Ave started to work on the castor 
oils because Ave had no technical information on their 
hydroxyl content at all, on these impure types. 

22 is a continuation of 20, Avhatever that Avas. That 
Avas Aroclor solidification. 

23 — noAv Ave are looking at isocyanate adhesives again. 
You see Ave jumped around quite a bit. 

24 is again this analytical problem, Avhich Ave called 
isocyanate equivalent. We are still trpng to determine 
a good analytical method. 

(654) 25 continued from 23, so it is isocyanate adhesives. 

26, Ave are back to the Aroclor solidificatio]i. Tt is 
an idea sheet. August 20. , That is the last page you 
asked about. 

Q. Right. Noav, did you evaluate in connection A\uth 
your dielectric solidification project any materials other 
than the triethanolamine TDl adducts during this period 
of July 20 through August 20, 1952! ^V. No, 1 don’t be- 
lieve so. 1 think the only variable Ave had there , Avas 
the different fluids, like that one page Avhere Ave' had 
the different Aroclors and those other tAvo, the santoAvax 
and Avhatever else is on there. This Avo7'k, 1 think, that 
Ave are talking about noAv, a lot of that Avas one to help 
us get an idea of exactly Avhy these things Avere solidify- 
ing. We Averen’t exactly sure Avhat Avas happening. We 
were pretty sure the Aroclor Avasn’t involved in the reac- 
tion, but it was still puzzling us Avhy Ave would get a 
liquid adduct which then Avould pohunerize into the solid 
material, A\’hat the mechanism Avas. 
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Q. So your comment as to flexibility, -which you make 
under Paragraph B of 84531, Avas a comparison of tliat 
propertj^ in relation to yonr TEA-TDI Aroclor resins, 
Avhich are i-eported in these notebook pages Avhich Ave 
liaA^e been (655) speaking about, is tliat correct? A. No, 
it is not correct. Page 84531, Ave are trying to make 
an adduct of the type of Desmodur TH. 

Q. I am addressing myself to the comment Avhich ap- 
pears in Paragrapli B about AAdiieh you testified eai’lier, 
namely, the statement, “More fl(>xible than TEA-TDT Aro- 
clor resins.” A. Oh, yes. 

Q, I understand from your testimony this morning that 
as a result of the experiments conducted, as reported 
on Page 84531, that your laboratory assistant, Billie DaA'is, 
conducted a series of experiments. A. T lose you there. 

Q. T take it that from your testimony this morning 
that as a result of the experiments AAdiich you report 
on Page 84531 that a series of experiments Avere conducted 
by your laboratory assistant Billie Davis. A. T Avouldn’t 
put it that directly. As T recall his first entries Avere 
in January of ’53, AA’hich Avas some three months later, 
so T couldn’t say that they Avere conducted as a direct 
result of this page. By the Avay, T Avould like to point 
out sometliing else here. You people are so concerned 
about hoAv long it took us to Avork Avith Flores’ material. 
^ on AA’ill notice there is no entries at all in this notebook 
from August 20 to Reptember 61, so T might have gone 
on vacation then. 

(656) Q. You mentioned the fact or you alluded to the 
fact that Billy Davus did not commence his Avork until 
JanuarA- 6. 1953. Noaa^ -will you please tell us Avhat, if 
anything, Avas done in terms of experiments from Sep- 
tember, 1952 until January, 1953 Avhich inAmEed the 
reactions of polypropylene oxide triol adducts? A. You 
recall Ave had made some samples for sales on adhesives 
preAuously and T mentioned Ave had done some Avork on 
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coatings to make glass antishattering, and apparently 
during this period we were mostly woiking on that 
aspect. 

We were beginning— this is the beginning, really, of 
that activity work, where we Avere concerned Avith avIia' 
certain adhesive batches cured up faster than others. 

Q. Will you please indicate the nature of the material 


Avhich Avas utilized in formulating those adhesives durina 


think Ave did mo.st of this 
jlycol 400 again of Avhich 


that period of time? A. I 
Avork Avith the polyethylene 
Ave had a large supply. 

Q. Those Avere the diols about Avhich you testified 
earlier? A. ^es. i see- on page 84536 I see Aroclor 
(657) mentioned. It refers to S4535. You see, we are 
reacting TDT A\dth PhjG 400 in Aroclor there. Apparently, 
these didn’t gel up as did the previous materials, Avhc're 
Ave Avere u.sing trietlianolaniine and other triols. 


We state and make comments here that the viscosity 
of the sample increases even Avhen they Avcre heated at 
200 degrees C., but they apparently did not solidify, as 
did the previous samples. 

Any point to detailing that ])age for your beneh.?, 

Q. No, T just Avanted you to make a general statement 
as to the nature of your actiAuties and T think you have 
done that during the period T asked you about, namely, 
September' 19, 1952 to January 6. 1953. A. T think these 
pages are a pretty good indication of the variety of all 
the AAmrk we Avere involved in at that time, that Ave didn't 
have airy one pi'oject that we Avere Avorking on. 

Q. T Avoiild next direct your attention to Defendant’s 
Exhibit AD. T understand from your earlier testimony 
that you summarized on pages 90,901 and the following 
pages the experimental Avork that was conducted by Billy 
DaAus Avith ethylene oxide and propylene oxide adducts 
of glycerine. Ts that correct? (6158) A. Well, at least 
it is Avith 90101. T see that comment irrade. 



0 


326a 


Herbert L. Heins, for Defendant, Cross 

Q. I would just like to go through briefly, if T may, 
these summaries which you report in this notebook. You 
discussed 90101 and 1 would lilve to ask you about your 
entries on page 90191. 

Did you make any entry on that page which reflected 
any evaluations which were performed or observed with 
respect to the hydrolytic s^'ability properties of EO as 
compared with PO condensates of glycerine? A. No. I 
don’t think we would in that instance where we are work- 
ing Avith potting resins. 

Q. I direct your attention to page 90102. A. Now, wait 
a minute. Hydrolytic to me means chemical decomposi- 
tion by hydrolysis. You are referring, I suppose, to this 
business I was talking about of absorbing moisture. 

Q. Let’s call it water sensitivity. A. Okay. 

No, we didn’t, because, for e.\-ample, if eitlier one of 
these resins was dissolved in something like Aroclor 50 
per cent, which is very hydrophobic, I doubt very much 
that in these types of materials that that would (G59) 
be a big factor because the Aroclor is providing the non- 
sensitivity to the moisture. 

Q. Tn other words, they would both be equal in terms 
of that property? A. Foi' practical purposes, T would 
say. 

Q. T would like you to turn to ])age 90102. 

Now% does that reflect furthei- work done by Billy 
Davis? A. Yes. 

Q. On that project? A. Yes. 

Q. Now, do any of the entries on ])age 90102 describe 
any evaluation or comparison of the relative merits of 
EO versus PO glycerine condensates? A. For any rea- 
son? 

Q. For any reason. A. No. Ob^’iou.sly, no. T think 
these were all paid with PO. Let me read the page. 

(Pause.) 
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A. There is nothing on this page that compares the 
two, but I don’t Jmow what observations were made in 
his notebook. Here, apparently, the FO ones were the 
best because it says here the glycerine condensate TDl 
adducts — this is in the second paragrapli — and so on 
(660) and so on, so 1 presume now, without looking in 
his book, that he was using both the glycerine EO on 
the glycerine PO. 

Let me look in Ids notebook. That is the best way to 
resolve this. You see, lie is working on a few things, 
also. 

For example, on his pages 89908 and 89909 they are. 
not even concerned with this gellation of Aroclor. 'That 
was another project Ave had. We Avere trying to make a 
synthetic Avax-like material, a substitute for carnaiiha 
Avax. 

On Ids page 89910 he apparently has a table summariz- 
ing a lot of reactions and the reactions inA'olved glycerine 
plus FO and glycerine plus PO. 

The left-hand column there indicates Avhat the react- 
ants Avere. 

1 on notice on the folloAving page, on page 911, he is 
noAv using only the glycerine PO series. He is running 
tAA'o series there from A to 1) using the high molecular 
Aveiglit material containing 13 PO per mole glvceriue, and 
F through Tf, Avhich are loAA’er molecular Aveight of 3.1 
PO per mole of glycerine 

So Avithout reading all this thing in detail. 1 Avould 
assume that the reason he only used PO on 1 1 Avas (661 ) 
they gave better products than the FO ones, Avhich he 
used on 10, because he didn’t bother to repeat those. 

Q. Apart from your as.sumption, T talce it that the 
properties of both the FO and the PO products, at least 
to tne extent observed by Billy BaAds, are as reported 
at the top of page 89910? A. Ves. 
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Q. I next ask you to look at page 90103. 

Does that contain a summary of the worlc conducted 
by Billy Davis during the period January 19-23 as indi- 
cated? A. Yes. 

Q. I take it that the work to which you referred on 
this page involved solidification of Aroclor fluids utiliz- 
ing TDT and glycerine on 13.2 PO. T make tliat assump- 
tion on the basis of the first paragrapli. A. What was 
your assumption that you made? 

Q. T assume that they all invoh-e glycerine PO con- 
densates. A. YeSj that is what it says there. 

Q. Would you please read into the record your con- 
clusions with respect to that series of experiments? A. 
Yon mean you just want me to read the bottom, last 
paragraph? 

(662) Q. Yes, please. A. “Most of the resins prepared 
in this way, especially the more brittle ones, lacked 
toughness. The ^ofter resins sulTer from what might be 
likened to poor tear resistance. Possibly the use of 
MDI or other triols (ca.stor oil, (lEP 108 resin) will 
iinjirove the resin sufficiently.” 

Q. Would you please turn to page 1)0104. 

That page, T take it. summarizes the woiic done by 
Billy Davis as reflected on pages 89924-29 of his note- 
book? A. Yes. 

Q. Do pages 90104 through 90108 reflect your summary 
of further experiments conducted by Billy Davis on this 
Aroclor gellation project? A, Well, 90105 is an idea 
sheet, so that doesn’t. 

90106 is merely the notation that our lab moved again 
so that week was shot. 

90107, part of that at least is on the gellation. 1 no- 
tice we are becoming again more concerned with the 
actmty thing. T see some comments here to adjusting 
I-TCL content in the TDT. This Avas also concerned Avitli 
this gellation thing. Tt was a factor in that also. 
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(663) So without my looking at his notebook pages, 1 
can’t tell exactly what all the details were, but 1 see 
here in the last paragraph on 107 the comment made tliat 
casting of resins tor electrical testing, and so forth ami 
so on. 

Q. I invite your attention to page 90110 and ask you 
if you would read into tlie record the statement which 
you made unchu' tlie heading “Conclusions.” A. “In view 
of the difficulties encountered in the preparation of bu])ble- 
free resins, tliis project will be discontinued in favor of 
others that promise to ])e of shorter duration. It is felt 
that this solidification of fluids is of potential \alue, 
however, and tlie work Avill be resumed when w(‘ kmow 
more about isocyanate reactions.” 

Q. Did you, Mr. Tleiss, in the pcu'iod from l\larch 9. 
1953 to August 7, 1953, ever conduct an exjieriment in 
which you reacted a condensate of propylene oxide with 
a polyhydric alcohol containing 3 or 4 011 groups with 
a polyisocyanate? A. Well, for ine to answer tliat defi- 
nitely T would ]ia\'e to look through all those pages, 
unless there is a page somebody can sugg<'st that T should 
look at. 

Q. 1 can tell you that 1 have looked through them and 
T haven’t found any such experiment, but T (664) would 
like to ha^’e you toll me if you kriow of any record in 
your notebooks which would indicate that you ever did 
in fact conduct such an expcudment. 

The Witness: Am 1 allowed to discuss things with you? 
I Avould like to ask a question. 

A. MTdl, of course, when we Avere going through this 
Ave have gone through all these notebooks and avc know 
Avhat pages are jiertine.nt. Tf there is some Avay Mr. 
►SAA’eeney can tell me what the page is it Avill save me 
looking through all these pages. 

• • • 
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(01)7) })Ir. Kosinski: T ask that tluMV he marked as 

Plahitifl’’s Exhibit 7)7 a iahoratory notebook ])ear- 
ing the numbers 88451-88500. 

(Plaintiff’s Exhibit 57 was marked for identihea- 
tion.) 

Q. 1 hand you Plaintiff’s Exhibit 57 for identification 
and ask you if this is another one of ■\’our .laboratory note- 
books ? A. Ye.s. 

Q. AA ill you please identify the dates during Avliic.li 
you made entries in that notebook? A. Plie first pag<‘ 
dated Novem])er 18, 1952. The last page dated April 8, 
1953. We need another note])ook. 

Q. AVoiild you ])lease consider the entries between tlie 
dates March 9, 1953 and the la.st entry ami tell me if any 
of those entrie.s reflect any experiment you performed 
which utilized a {‘onden.sate of propylene oxide and a 
])olyhydric alcohol containing 3 or 4 hydroxyl groui)s’^ 
((168) A. The latter part of this notebook, all the experi- 
ments are entitled “Isocyanate activity,” Avhieb is that 
problem Ave had of controlling the reaction, so T doubt 
very much that any of our special triols Avere used in 
that Avork. 

There may bi> another notebook co\-ering a similar 
titne period because about this time Ave had so many 
projects going T sometimes kept Iavo or thiuH' notebooks, 
one pi'oject in each one. 

Q. But that notebook does not reflect any expei'iments 
based upon the use of a propylene oxide adduct? A. No. 

Mr, Kosinski: T next ask that there be marked 
as Plaintiff’s Exhibit 58 a notebook identified by 
till' numbers 92401-92450. 

(Plaintiff’s Exhibit :)v8 marked for i<lentifica- 
tion.) 

Q. Mr. Heiss, T hand you a notebook marked Plain- 
tiff’s Plxhibit 58 for identification and ask you if this 
is another one of your laboratory notebooks? A. Yes. 


\ 
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Q. Would you please consider the entries in tliat note- 
hook t'roiu Mai'ch 25, 1953 to August 7, 1953 and (6G9) 
state 'whethi'i' oi' not any of those entries reflect any 
work that you did liased upon the use of a condensate 
of propylene oxide Avitli a polyhydric alcohol having 3 
or 4 hydroxyl groups? A. T prohahly can save time 
heje and say probably not because 1. notice this is a 
notebook dealing with isocyanate customer pi-oblems, 
where we were working with a response back from some 
of the samples we had sent out, and that did not a])- 
])ly to the Aroclor gellations. 

1 will look to make sure, but T %vould be surprised 
if there is any of that in this book. 

Q. 1 am not restricting my inquiry to Ai'oclor gella- 
tions. I am speaking about any experiment for any^pur- 
])ose based upon the use of a propylene oxide tvne of 
triol. A. Oh, no. 

Jf i. Kosiuski : T ask that there be marked as 
Plaintiff’s Exhibit 59 a laboratory notebook bear- 
ing the numbe-.s 92651-92770. 

(Plaintiff’s Exhibit 59 Avas marked for identifica- 
tion.) 

Q. Mr. Ileiss, 1 hand you the notebook Avhich has been 
marked Plaintiff’s Exhibit 59 for identification and (670) 
ask you if this is anotlier one of your laboratory note- 
books. A. Yes. 

Q. Mould you please tell me the ])eriod covered bv this 
notebook. A. The first date is April 8, ’53. The last 
date is August 14, 1953. 

Q. Noav, Avould you please consider the various entries 
m that notebook and tell me if any of those entries re- 
late to a polyurethane product Avhich is based u])on the 
use of a condensate of propylene oxide with a polyhydric 
alcohol containing 3 or 4 hydroxyl groups? A. MMl, up 
through page S3 all the pages are headed “Isocyanate 
activity,” so T doubt if Ave used our special product' there. 
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'\V(‘ wero working with the linear materials. We weren’t 
trying to make ]iolymers so mvich as nnrlerstand the re- 
action. 

Q. Linear materials — are yon referring to the fact that 
the i)olyol intermediate there utilized contained two hy- 
dro.xyl groups? A. Yes, most of tliis avoiL seemed to 
he done with our old workhorse PEG 400. 

Tn fact, T notice there is apparently a (071) misleading 
there. Page 84 is entitled ‘‘Isocyanate application.” hut 
it is the same joh numher. I would presume this Avhole 
hook is concerned with isocyanate activity. All the re- 
jiiaining pages are headed “Isocyanate activity.” 

'Phis was a problem Ave felt Ave had to solve before 
Ave could rc>ally make reproducilile-polymers of any type 
in the sense of really getting a nicely controlled reac- 
tion. 

Q. I take it you don’t find reported- in that notebook 
any experiment based upon the use of a condensate of 
])ropylene oxide with a polyhydric alcohol containing 3 
or 4 hydro.xyl groups? A. No. 

Q. You referred this morning in your direct testi- 
mony to the fact that the Avay the patent application 
Avork was handled Avhen yon Avoi-ked at l\fousanto is that 
you Avould communicate information concerning your 
Avoi'k to a lifr. Pucker. A. Yc'S. 

Q. IVliat form did those communications take? A. 
AVell, many forms. lYe Avere, of course, ])utting out pe- 
riodic progress reports AA’hich varied from time to time. 
Hometimes they Avere monthly, sometimes they Avere bi- 
monthly and sometimes they Avere (juarterly. The ((172) 
headquarters in Rt. Louis Avould keep changing around 
Avhat plan they Avanted to use. 

AnyAvay, these Avere periodic reports indicating hoAv the 
Avork Avas coming along. Then if the work looked very 
interesting and seemed important that Ave should get it 
out into a sales brochure or .something to help get otlier 
"people interested in isocyaTiates Ave might make Avhat 
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was called aji interiin report indicating the work could 
be sutnniariKed, but we didn’t consider it completed. 
These could be used by the sales department to put out 
a little preliminary market bulletin. 

Another Form of j'cimrt that we had was a short- 
form report or a long-form report, which would, Avlien 
the job was done, be that you wrote it up that way. 

So these were put out. But then generally if we had 
an idea that Ave thought Avas usually good or shoAild be 
considered for patentability, Ave Avould Avrite either an 
idea sheet or a memo to Mr. Rucker indicating and 
emphasizing: Here, please consider this. 

He Avould liave access to all the other information 
Avhich had been published on that project in addition to 
this memo. 

Q. Did you proA'ide Mr. Rucker Avith a memorandum 
setting forth the information AA'hich Avas dcA-eloped on 
the Aroclor solidificatioiA ])rojectf (673) A. I don’t re- 
call that I gave him a memo dealing only Avith that, ))ut 
T. recall Avriting memos to him indicating our success 
Avith these urethane products of all types and left it to 
him to decide how he Avas going to handle it. 

Mr. Kosinski: T ask that there be marked as 
Plaintiff’s Hxhibit 60 a memorandum entitled ‘‘Soli- 
dification of fluids Avith isocyanates.” 

(Plaintiff’s Exhibit 60 Avas marked for identifica- 
tion.) 

Mr. Kosinski : This memorandum, I might note 
for the record, is dated February 13, 1953. 

By Mr , Kosinski : 

Q. Mr. Heiss, T hand you the memorandum Avhich has 
been marked as Plaintiff’s lOxhibit 60 for identification 
and ask you if that is the memorandum to Avhich you re- 
ferred. A. This is one of some. .T recall sending an- 
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.other memo in some more general form, hut, yes, this 
is one of theiii. 

Q. Did tliat memorandum set forth what you believed 
at the time you prepared it to he your novel ideas? ■'A. 
T would say Ave should not call it necessarily Avhat I con- 
sider novel ideas. Tt merely presents our (674) observa- 
tions. T left it for him to decide Avhether thoA' Avere 
novel or not. 

Q. The reason T used the Avord “novel” is because of a 
statement made in the last paragraph on page 1 which 
reads : 

Although the reactions and processes Avill undergo con- 
sideralile refinement, Ave AA’Ould like to have some coa'- 
erage on tlu' original novel idea of solidification of 
fluids hy polymerization of materials containing unre- 
acted X('f) groui)s dissolved therein." 

XoA\'. 1 Avould like to ask you a couple of C|uestions 
about this memorandum. 

1 will first ask you if this memorandum mentions any- 
thing about any comparison hetAveen the properties of 
polyurethane products formed by- reacting PO A^ersus 
KO condensates of polydiyulric alcoliols containing 3 or 
4 hydroxyl groups Avith imlyisncyanates. A. Well, this 
memo apparently does not. Tt refers to a Avhole succes- 
sion of notebook pages, Avhich T presume ai-e included in 
the ones you have already gone over, so, no, this memo 
in itself does not mention that comparison. 

Q. Ts there any statement made in the body of the 
juemorandum with re.'jpect to the propydene oxide or 
etliydene o.xide condensates? (67b) A. Well, T don’t know 
exactly. Tt says in this fir.'Jt paragrapli, about the second 
or third .sentence: 

“Depcuiding ipnni the type of product desired, the 
diisocyanates and ])olyols (or other actiA’e hydrogen com- 
])ounds) are reacted as descri))ed in TT. L. TTeiss patent 
application, serial No. 300,968.” 
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So what is pontainod tliereiu T do not recall. 

Q. r also note on ])age 2 there is a heading — it is en- 
titled “Original idea and extensions thereof.” 

T take it that the notehook pages which you listed there 
at that time contained the information which you be- 
lieved then to communicate the “Original i<lea”? A. I 
presume that these jiages contain or these numhers arr* 
the pages which we ha<l witnes.sed and T would consider 
to be idea sheets, which were ])ossil)ly the original id«'a, 
plus whatever wo added on as we saw additional results. 

* * • 

(085) Mr. Kosinski : F offer Plaintiff’s E.xhibit f!l in 
evidence. 

]\fr. Sweeney: Vour FFonor. in this case T think 
I am entitled to a.sk the purpose of the, exhil)it 
before it goes in. 

Mr. Kosinski: Mell, T think tlie purose is per- 
fectly plain. Tlii.s is a correlation — 

The Court: Xot to Mr. Sweeney. 

!^^r. Ivosin.ski: 1’his is a correlation of the e.v- 
amples by which the invention is alleg(‘dly exem- 
plified in the patent and suit and this correlatimi 
identifies where in his notebook records and in 
what connection and for Avhat purpose and with 
what results the experiments, under line experi- 
ments, were conducted. 

The Court: Mr. Kweeney? 

Mr. Sweeney: Trell. am I to understand that 
there is some dispute as to whether or not the 
examples wert* ])erformed as recited in the note- 
hook. 

:^rr. Kosinski: Xo. Mr. Sweeney, there is no 
dispute. 

The Court: I don't believe there is a disjuite. 
Fsn’t what you are looking for in terms of these 
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t'xainpU's wIu'tluT or not in tlu' note])ook any oft 
the exauiple.s evidenced the experimentation? 

iNfr. Ixosinfiki: AVell, tliat is not tli(' point. The 
point we are trying to make fur the piirpo.so wliicli 
I am going throiigli this testimony is tliat in the 
underlying experimental ])r()gram in conneetion 
with which these examples were .generated, your 
llonoi'. the .sole purpose and tlie sole oh.je(*tive Avas 
to solidify ])lastieiz(‘rs. 

Tn other Avords, the plasticizing component Avas 
tlteie in the most experiments in very large (pian- 
tities and this Avas the nnderlying concept Avhich 
led to all of tiiis Avork, namely, to solidify the 
plasticizeiAs and, therefore, T think that — 

The Court: f Avant to ask you Avhat difference 
does it make if that was the ]nirpose of it if, in 
fact, the experiments were entei'ed in an advance*- 
ment of the art ])ursuant to Avhat’s heen I’elated 
liere? 

Mr. Kosin.ski : Well, the ])oint is that his sole 
aim at that point — 

The Court: Von might accidcuitally come across 
something. 

iMr. Kosin.ski : Tt doesn’t .shoAv any apjirecia- 
tion in tlu' record, if he did. 

The Court: AMiat T am .sayin.g is that the fact 
that he was invoh'ed in pla,sticizing or, ratlier, if 
that (6S7) Avas tlie purjmse of it, if he did in fact 
experiment witli the substances Avhich T .gather 
that there is some contention as to Avhether oi' not 
he did, or made any advancement in the art dui'ing 
that time, the fact that he Avas looking for one 
thing and found another, that Avouldu’t he any 
delimination of the advances that he made, Avould 
it? 

Mr. Kosiaski : Well, T think one aspect of this 
is that in the terms of Avhat he Avas looldng for, 
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in terras of wliat liis work was devoted to, lie liiiu- 
self had believed that the only thing he made 
that was of any significance was something which 
was based upon a three-element system and that’s 
the purpose for which we have gone through this 
correlation, at least one reason we feel this is 
relevant. 

* * # 

(689) By Mr. Kosinski (con’t) : 

Q. Mr. Heiss, I hand you a copy of your patent, 
310287;), i^laiiitif! 's Mxliiliit 1, and ask yon ii tlievc* are any 
statements contained in the specification with respect to 
any relative comparison between polyurethane products 
made using condensates of 1^0 and a polyhydric alcohol 
containing thri'e or four OH groups on the one hand 
and those same condensates made using ethylene o.vide. 

O'he C’ourt: What's the (juestion? Was there 
any comparison ? 

Mr. Kosinski : Any comparison between the rela- 
tive properties of KG and PO. 

A. Now, you realize that when you ask it that way, 
since I don’t remember all these patents, you are asking 
me to read this, right? 

Q. Well, read the -specification. A. Which is what, 
the first part up to the examjiles? 

Q. No. ITp to — well, let’s take it in two steps, yes. 
A. Good. 

Mr. Sweeney: Vour Honor, the jiatent speaks for 
itself. If it says it, it says it; if it doesn’t, it 
doesn’t. 

The t’ourt: AVhy do we need that? 

(690) Mr. Kosinski: Well, your Honor, Mr. Sweeney 
seems to emphasize throughout these proceedings 
that at least one major basis for the invention is 
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. the fact that there are a great many attributes which 
attach to a propylene oxide adduct as compared to 
an ethylene oxide adduct. 

Now, T think it’s fair to ask this witness if what 
Sweeney empliasizes as the basis for patentability 
is disclosed in the patent in the issue. 

The Court: But if the witness is able to answer 
the question, and the witness says he has a lot 
of patents to read through, it seems to me that if 
it is disclosed, it will be disclosed liere. 

Your theory is that it is not? 

Mr. Kosinski: 1 am only asking liim as to this 
exhibit, just as to this exhibit. 

Q. Are you familiar with this patent, Mr. Heiss? A. 
Yes, sir. T know there is such a patent and T know T am 
the inventor. T don’t say T sit around reading it every 
day, no. 

I don’t know what’s written on thei’e, every word. 

Q. Well, do you know whether or not there is any state- 
ment contained in the specification with respect to any 
advantage attaching to the use of an adduct which is a 
condensate of propylene oxide with a triol or a tetrol? 
(691) A. I know' that Ave knew' there w’ere advantages. 
Now, if you w'ant me to say wdiether it’s stated in here, 
I repeat, f’ll have to I’ead it, because f am not going 
to say it’s not in here just on the basis of my memory 
and then, perhaps, it is. 

The Court: Tt seems to me that, under the cir- 
cumstances, unless you really want his statement 
on it, I don’t see wdiat importance that Avould be 
one way or the other, at this point, because the 
patent speaks for itself. 

Q. Do you know of any advantage now? A. Certainly 
That’s what we have been talking about for how long? 
I have lost track of time. 
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We keep repeating the difference betAveen propylene 
oxide and the ones made from ethylene. We can demon- 
strate it to yon if yon Avish. 

Q. Bnt yon are nnable to say on the basis of your 
present recollection Avhether or not any of the advan- 
tages are specifically set forth? A, That’s right. One rea- 
son being that this is a fi'agment of an original appli- 
cation and I wasn’t that concerned hoAv the attorneys 
split this up. That was their business, not mine. 

Q. I Avould like to have you, if you Avould, please, look 
at claim 3, and first read it to yourself. That’s (692) 
Plaintiff’s Exhibit 1. A. Yes? 

Q. Noav, you will note that the material set forth as 
ingredient 1 is defined as a condensate of propylene ox- 
ide and a polyhydric alcohol having three to four hy- 
droxyl groups. 

^ Npw, I would ask you if you Avould please point out, 
if you can, Avhere. in the specification is found a descrip- 
tion, a chemical desci’iption, of a condensator pi'opylene 
oxide Avith a polyhydric alcohol having four hydroxyl 
groups. A. This is the same thing in Avhicb Ave. en- 
gaged in a correspondence and we sent you a letter point- 
ing this all out and I’ll have to find it again. 

Column 2, starting about line 25 or 26— tetrahydroxy 
compounds, such as i)entaerythritol, et cetera, alkylene 
oxide condensates or pentaerythritol, et cetera, and so 
on and so on. 

Q. Mr. Heiss, T put before you Plaintiff’s Exhibit No. 
2, which is the file Avrapper of your Patent Number 
3102875, and direct your attention to pages 130-131, which 
is identified as a “oath,” and ask you if that is your sig- 
nature Avhich appears on page 131? A. Yes. 

(693) Q. Did you believe that all of the statements 
contained in this oath Avere true and correct at the 
time that you signed it? A. Yes. 

Q. Mr. Heiss, I place before you Plaintifif’s Exhibit 27 
and direct your attention to the preliminary statement 
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■\vhic}i is the first docunient contained Avitliin this .exhibit 
and I ask yon if that is yonr signature which appears 
on the third page, numbered 8, of this exliibit. A. Yes. 

Q. Did you believe that the statements set forth therein 
were true and correct at the time you signed them? A. 
Yes, sir. 

Mr. Kosinski: 1 ask that tliere he marked as 
Plaintiff’s Exhibit 62 a document entitled “Short 
Form Eeport,” which bears the date at tlie lower 
left-hand corner ?\lay 19, lOM. 

(Plaintiff’s Exhibit 62 marked for identification.) 

Q. Mr. Heiss, do you recognize Dr. Saunders’ signa- 
ture at the bottom of the first page of Plaintiff’s Ex- 
hibit 62? A. Yes. Tt looks like his signature. 

Q. AYere the experiments Avhich are described and (694) 
summarized in this report exjjeriments Avhieh Avere. per- 
formed by you or by somebody acting under your direc- 
tion and supervision? A. A"es. 

Mr. Sweeney; Your Honoi’, may I say that this 
report is dated May 19, 1954, Avhich Avas long after 
the application Avas filed and hai'dly relevant to 
the application and T did not lu’ing this one up. 

Mr. Kosinski: AVell, it does co\-ei' a period AAdiich 
includes the period from April 10, 1951!. A’ou see, 
at the top it says “AA’^ork started April 10, 1953,” so 
it does include Avork during a period prior to. the 
filing date and, T think more importantly, it re- 
flects experimental activities by Air. Heiss and 
his co-Avorkers as a I’esult of Avhich they deter- 
mined that both ethylene oxide and propylene ox- 
ide derived foams Avere greatly Aveakened by 
Avater. 

(695) The Court: AYell, T am not going to restrict 
the ((uestions. If there Avas an objection, it’s over- 
ruled. 
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Q. Mr. Heiss, I direct your attention to the summary 
and I would ask if you would read into the record the 
first paragraph under tlie lieading “Summary.” A. “Botli 
rigid and flexil)Ie Foams v.-ere prepared From diisocy- 
anates and a variety of polyols. Those foams prepared 
from ethylene oxide and propylene oxide derived polyols 
were greatly weakened hy water. Foams from hydrogen- 
ated castor oil and polybutylene glycols were not af- 
fected greatly hy water. All of these foams were weaker 
than the best diisoeyanate polyester foams of compara- 
ble density.” 

♦ * # 

(697) Re-direct Examination hp Mr. Sweeneti: 

Q. Mr. Heiss, do you still have Plaintiff’s Exhibit 62? 
T wonder if you would look at it and tell me what kind 
of foams ai'e reported on in that report. A. Both rigid 
and flexible foams under the conclusions on page 1. 

Q. T am more interested in what kind of dissocyanate 
and polyols were used. T think the body of the., report 
tells you that. A. Well, avo used both TDT and MDT and 
we used glycerine PO adducts in conjunction with linear 
diols. (698) We used castor oil, which is a trio! and 
we used a modified Foi’in of castor oil on notebook No. 
99976-2. 

We used some linear i)olypropylene gycols only. 

Prom this table 2 on page 6, if that’s a representative 
summary, there are no examples where the branched 
glycerine PO adduct was used in a foam by itself. It 
Avas only used in conjunction AAutli the linear material. 

T don’t knoAv what the situation is Avith regard to tlie 
specific examples in the notebook, hoAVCAmr, but looldng 
at 2 no foams were reported there that Avere jArepared 
only from a glycerine adduct of propylene oxide and an 
isocyanate. 
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Q. Will you look at notebook page 90103, which would 
he in Exhibit AB. 

In the work that you were doing there, if I under- 
stand your report, you Avere not using Aroclor; is that 
correct? A. Well, if the similar page is correct, it’s cor- 
rect. Tt says in the first sentence, “Pliuds other than 
Aroclor were solidified,” et cetera, et cetera, right. 

Mr. Sweeney: I have no further questions, your 
Honor. 

(699) The Court: Mr. Kosinski, anything further? 

Re-cross Examination by Mr. Kosinshi: 

Q. On that notebook, page 90103, as I understand the 
summary, in the experiments which are summarized, 
other plasticizer-type materials Avere used in place of 
the Aroclor; is that correct? A. Yes. 

Q. And they, like the Aroelors, Avere there for the, 
plasticizer function? A. Well, you can call it that. They 
were the fluids which Avefe solidified. 

# « 


(703) CLELLE W. OPCHimCH, called as a witness, 
being first duly .SAvorn, testified as folloAvs: 

Direct Examination by Mr. Sweeney: 

Q. Mr. XTpchurch, Avhere do you reside? A. Arlington, 
Virginia. 

Q. What occupation are you engaged in in that area? 
A. T am a patent attorney. T have an office in Arling- 
ton, Virginia. 

Q. Would you state your professional background, 
please? A. Just professional or AA'ith education? 



343a 


Glelle W. Upchurch, for Defendant, Direct 

Q. Well, you can interlace them, if you would. A. 
I graduated from the University of Missouri in 1938 
with a major in chemistry. 

(704) I went to work for Oiin, Mathieson Chemical Cor- 
poration, was a chemist for eiglit or nine years and 
then moved into the patent department. 

.T went to law school at St. Louis University and 
became a member of the bar of the State, of Missouri 
in 1956; later became a member of the bar of the Dis- 
trict of Columbia and, still later, became a member of 
the bar of Virginia. 

Q. Are you admitted to practice before the United 
States Patent Office? A. Yes. 

i\lr. Sweeney: Your Honor, Uiis is a matter T 
might explain. In order to imactice in the Patent 
Office, you must take another test, like another 
Par lOxam. It’s the only federal agency that lias 
that. 

Tli(> Court: 1 begin to understand why. 

Q. Mr. Upchurch, if I may, I’ll hand you Plaintiff’s Ex- 
hibit 1 and ask you if you can identify that as the Heiss 
patent which you had something to do with. A. Y'es. 

Q. I’ll hand you Plaintiff’s Exhibit 2 and ask you if you 
can identify that as a certified copy of the file history of 
the Heiss patent. A. Yes. 

(705) Q. If you would, please, look at page 43 of Plain- 
tiff’s Uxhibit 2. A. Ijct's he sure of the ntimlx'r. There 
are three uiimhers on the bottom of the ])age. 

Q. \'ou need to go by the writteu-in numbers. 

Would you tell us what that ])age is, jiage 42? A. Welt, 
it's an associate power of attorney from Don Ilaefle, 
who was one of tlu' attorneys of rc'cord at the time. 

Q. Who does i\[r. Ilaefle give the })ower of attorney 
to? A. lie gave it to me. 

Q. What’s the date of that document? A. Well, it was 
received in the Patent Office on March 8, 1957. 
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Q. Ts that tlu' hegimiiii”- of youv active role in the 
prosecution of tlie Heiss application? A. Yes. 

Q. Tf you vill, look at tlie anienrlment that ])egin.s at 
page GO. Tt goes througli page 70. 

Ts that an anieudment that you prt'jiared? A. liYs. 

Q. Y^ould you ex])lain to the Court just what an aniend- 
luent of this type is? T mean, wliat it formally is (70G) 
doing insofar as the prosecution of tliis application is coii- 
cerned. A. Well, Ave had received an office action dated 
July 31, 1957. Apparently, tlie Patent Office has pointed 
out reason.s Avhy the claiin.s in the apiilication were not 
considered patentahle. 

There were rejections based on prior art. Then, the 
purpose of an amendment is to — we call it an amendment 
and it is a response to the office action and it is truly 
an amendment, if you cliange the claims or, if in .some, 
way you add new claims, hut it is a response to the office 
action. 

By statuti' at that time it had to la* — you had to ri*- 
spond within six months and it’s your ri'sponse to his 
rejection, trying to persuadi* him that you do have ])at- 
entable subject matter. 

The Court: The office action m(>ans that the Pat- 
ent Office has taken some action in regard to this 
and you havi* to respond to it? 

The Witness: Right. An examiner liad studied our 
claims and decided that at that point there were claims 
that Avei'e not allowable. 

Q. Mr. Upchurch, would you look at Claims 35 and 53, 
Avhieh you added by this amendment. 

(707) Would you read them? T think it Avoiild expedite 
matters. A. All right. 

(Pause.) 

Q. Would you explain to tlie Court wliat those two 
claims cover? A. Well, Claim 35 is directed to the re- 
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action product you obtain when you react a triol, which 
would be glycerine or some other trihydric alcohol, and 
in this ease it’s tlie alkylene oxide, condensate of tlie 
organic tiihydroxy compound. 

In otlier words, it would be glycerine, in Achich you 
have condensed propylene oxide to make the long chain 
branched molecule you have been talkiiig about. 

•ft’s reacting that Avith isocyanate. The isocyanate here 
is identified as H(NCX)n. X could be either oxygen or 
sulfur, so it could be either an isocyanate or a triisocy- 
anate. n i.s at least Iavo; that means it’.s at least a diiso- 
cyanate. 

Tt could 1)0 a diisocyanate or a triisocyanate or some 
other isocyanate having more than one Xt’O. 

Q. Is that a customary way to Avrib* chemical fornudas 
in patents? A. Yes. 

(708) Q. Is there any mention of a .solvent in that claim? 
A. No. 

Q. Y ould yon mind, Hr. TTpchurch, doing the same 
thing Avith Claim 53? A. YYll, Claim 53 is directed to 
the method of making a product of the type Ave Avere 
claiming in Claim 35. You are reacting the condensation 
product of an alkylene oxide and an organic trihydroxy 
compound Avith a diisocyanate or triisocyanate or the 
thiosocyanate. 

Q. ^^en did you file that amendment, i\lr. Upchurch? 
A. It Avas received in the Patent Office on January 27, 
1958. 

Q. I think I forgot to ask yon if there is any mention 
of solvent in Claim 53. A. No, there is not. 

Q. Is propylene oxide an alkylene oxide? A. Right. 

Q. At the time you filed this amendment, did you knoAv 
about the Price patent? A. No. 

Q. Do you knoAV Avhen the Price patent issued? A. I 
am not sure of the date. I did knoAv it at the time 
it issued. 


I 


•0 


346a 

Clelle W. Vpchurch, for Defendant, Direct 

The first time I saw the price patent or knew (70!)) 
about the Price patent was when I saw the claim published 
in the Patent Office Gaze tv e. 

Q. The record will show' that the patent issued De- 
cember 30, 1958. A. Well, then, I knew' about it .some 
time after December 30, 1958. 

Q. How long did Claims 35 and 53 stay in the Heiss 
application! I think if you look at page 152, you will 
be aided. A. Well, Claims 35 and 53 were among those 
cancelled in the amendment filed on September aO. It 
looks like 1962. 

Q. Which w'as after the termination of the Heiss- 
Price Interference? A. It’s not stated just that way 
here in the file, Imt I notice that on June 19, 1962, we 
asked for an extension of time to file our brief on appeal 
and we w'ouldn’t have been filing a brief on ai)peal during 
the Interference. 

(710) By Mr. Sweeney: 

Mr. Sw'eeney: That is correct. 

Q. Now', can you tell us how' the intei'ference betw'een 
the Price patent and the Heiss application came about 
and I mean in general terms, I don’t w'ant you to go 
into great detail? A. Well, after I saw the claim in the 
Gazette and got a copy of the patent, w'e copied the 
claims of the Price patent and re(|uested an interference. 

Q. Which w'as instituted? A. Yes, it W'as. 

Mr. Sweeney: Your Honor, this is another term 
of patent art. MGien a patent has issued that you 
_ think you can get in interference with, then you 
actually copy the claims out of the issued patent, 
put them in your application by w'ay of one of these 
amendments and then you say to the Examiner, 
“now, there are claims to the invention in both 
place.s, declares the interference.” 

This is what happened here. 
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Q. Mr. Upchurch, I hand you Defendant’s Exhibit I 
and ask if you would explain to the Court Avhat that 
IS in general terms only? A. Well, in general it is a 
motion filed by Mr. Price after the iiiterfei'ence had been 
d^lared and in the, (711) motion he is asking the Patents 
Ofhee to dissolve the interference and in effect declare 
that there is no interference between our application 
and — or the patent of Price. 

Q. Can yoii explain to the Court the two grounds on 
which Dr. Price relied in making this motion? A. Well, 
Croimd A, the Party Ilei.ss has no right to make the 
claims torming the count.s of the interference. 

As I lecall that was based only on the contention that 
the patent claim had a molecular weight limitation of at 
least 600 and Price contended that there was no basis in 
the Heiss specification which would support such a 
molecular weight limitation. 

Q. What was Ground B? 

The Court: The molecular weight limitation was in 
the Price patent? 

The Witness: Bight. Tt is the molecular weight of 
the '-polyol. 

The C'ourt: All right. 

Q. I think if you look at h'age 11 of the motion you 
wdl find it. A. Ground B was the contention of Price 
that ITeiss was not entitled to claim an in\-Pntion except 
one in which a plasticizer was included and one of the 
compon(mt.s of the iiroduct or of the reaction mixture. 
(/I2) Q. Vi ould that be the Aroclor material? A. Right. 

.Afr. Sweeney: Afr. Clerk, may T have Defendant’s 
Exhibit J? 

Thank you. 

Q. Air. Upchurch, T hand you .Defendant’.s Exhibit J 
and ask you to briefly explain what that is. A. This is 
a decision on the motion to dissoh'e. 
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Q. This is the Patent Office decision? A. The Patent 
Office decision by the primary examiner on the motion 
tliat had been filed to dissolve the interference. 

Q. What was the decision? All I am saying is did 
he deny it! A. He denied it. 

Q. AVhat did he do as to Gronnd B, which was the 
])lastici/:er business? If you will look at Page 5 of the 
decision. T think you will find it in the last paragraph. 
A. You want me to read it? Yliat he says in the second 
sentence, he says, “A reading of the Heiss specification 
clearly indicates that the plasticizer need not be present 
when the polyurethane adduct is actually formed. The 
use of a jfiasticizer is considered not critical.” 

in other words, he is saying, in effect, that Heiss is 
entitled to claims which are not limited to a (713) plasti- 
cizer. 

ifr. 8weeney: Mr. (.’lerk, can T have BefeJid- 
ant's Exhibits K and L. 

Q. !Mr. I'pchurch, I will hand you Defendant’s Ex- 
hibits K and L and can you just very briefly tell the 
Court what those are? A. ^Yell, “K" is a petition by 
Price to the Patent Office asking the Examiner to re- 
consider and modify his decision on the motion to dis- 
solve. 

Q. Wliat is Defendant’s Exhibit L? A. Tliat is the 
decision on t!. petition for reconsideration. 

Q. What was the decis^ion? A. He says, “Beconsidera- 
tion of the Examiner’s decision has been given but no 
change is made thereto.” 

Q. Look, if you will, at the last iiaragraph in the 
decision on the jietition for reconsideration. Wliat is 
the Examiner doing there? A. Beally the last para- 
graph says there is no appeal. 

Q. T mean the next to the last ])aragra]ih. A. The 
next to the last paragraph, the Examiner says he has 
considered the Windemuth ])atent 2..fl48.691, which shows 
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condensates of ethylene oxide and trhnethylcipropane 
or pentaerythritol reacted Avith a poly organic isocyanate. 

(714) ]\Ir. SAveeney: Xow T Avill ask Mr. Clerk for 
Plaintiff’s Exhibit 27. 

Q. Mr. Upchurch, 1 hand yon Plaintiff’s Exhibit 27 and 
ask you to look at the second part of it. The first part 
being a copy of the prelhninary statement of Mr. ITeiss, 
but the second ])art is Avhat? A. This is the decision 
of the Board of Patent Tntei'ference.s at the Patent Office. 
Tt is the Appeal Board or the hoard that decides an 
interference. 

Q. What Avas the decision of the board, if you Avould 
just explain it to the Court? A. Well, in essence the 
hoard decided that lieiss had no clear basis in his ap- 
plication for the molecular weight limitation of 600 and 
that he couldn't lorcA-ail in the proceeding. 

On that basis they awarded priority of invention to 
Mr. Price. 

Q. Did they indicate anything about the J-Ieiss patent 
or application being bi'oader than the Price patent? If 
you A\ull look at Page 13 of the decision, I think it might 
help you. Tt is up at to}) in the right-hand corner. 
A. They say that the lieiss claims 82 and SI are broader 
than the counts, that is the claims that Avere in the 
interference. 

(715) Does that ansAver your ciuestion? 

Q. T believe that the next sentence Avould also be help- 
ful. What does that mean? A. Tt says that it has 
been held that the fact that a broad claim embraces the 
subject matter of a narroAver one does not in itself estab- 
lish that the tAvo are draAvn to the same inA’ention. 

Q. Wliat did the Patent Office mean by that? A. Well, 
it meant that a claim — a broader claim does not neces- 
sarily establish that that invention and an invention in 
a more limited claim Avere the same. 
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Q. The Heiss claims were broader? A. The Heiss 
claims were broader because they did not include the 
600 molecular weight limitation. 

Q. To your knowledge did General ever raise their 
motion to dissolve on the ground of the Aroclor again? 
A. Not that I know of, no. Not in the Patent Office. 

Q. Were you active throughout the Price-Heiss inter- 
ference ? 

The Court: Excuse me, would you read that 
question back? 

(Question read.) 

The Court: Are you now talking about the plain- 
tiff in this action? 

(716) Mr. Sweeney: That is right, your Honor. 

The AVitness : T answered that ([uestion thinking he 
.“^aid Price. 

Mr. Sweeney: I should have said plaintiff.” At that 
time it was not the plaintiff, it was General Tire in the 
Patent Office, and that is the reason I guess T got con- 
fused. 

Q. AVere vou active throughout the interference! A. 
Yes. 

Q. Did you attend the final hearing? A. A"es. 

Q. AVho represented Price and General Tire during 
this interference? A. Teddy TeGrotenhuis was primarily 
responsible. Frank Ernhardt usually attended and I 
think maybe attended all of the hearings. 

Q. AAlio made the final argument? A. TeGrotenhuis. 

Q. Did Mr. TeGrotenhuis say anything about the 
priority of Price’s invention at the final hearing? A. 
AA^ell, when he commenced his argument lie advised the 
board that he was no longer urging a prior reduction 
to practice by Price because he didn’t have any records 
available to sub.stantiate the contention. 
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Mr. Sweeney: Thank you. I have no further 
questions (717) of this witness, your Honor. 

Thp Court: All right. 

Mr. Kelton, Mr. Blecker and Mr. Kosinski, 
whichever ? 

Mr. Kelton: Yes, as .soon as Mr. Sweeney clear.s, 
■T will be glad to. 

Mr. Sweeney: .T did a little housekeeping, that 
is all. 


Cross Examination hy Mr. Kelton: 

Q. Mr. Upchurch, when was this hearing before, tlu' 
Board of Patent Interferences that you last referred to? 
A. I would have to see the doeuiuent. I don’t remeiuber 
the date. 

Q. Don’t you recall approximately when it was? Was 
it a year ago, ten years ago? A. It was several years 
ago. 

, Q. Several! A. Yes. 

Q. .Es that your recollection ? How many years do 
you include in “several”? A. Well, T would' guess or I 
believe it was some time between ’60 and ’60. 

(718) Q. You have it bracketed. That is a little more 
than several, isn’t it, years ago? A. T think it might 
be a little less than several, 

Q. Well, we are dealing with the Knglish language, 
Mr. Upchurch, and if you have a different <lefinition for 
a Avord than I do, I ha\-e got to pursue it and see what 
your definition is. That is all it amounts to. 

The board decision that you have just been reading 
from was mailed from the Patent Office on March 23, 
1962, wasn’t it? A. Yes, sir. 

The Court: What exhibit are you referring to? 

Mr. Kelton: This is Plaintiff ’s' Exhibit 27, your 
Honor. 
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The Court: I have it. 

Mr. Kelton: And it i.s the third page in, the 
beginning of tlie l)oard decision. ’ That liears tiie 
stamp, your Honor, “Mailed March 23, 1962, U. S. 
Patent Office." 

Tlvat means tliat i.s the date on which it wa.s 
issued by the Patent Office. 

The Court: All right. 

Q. So this final hearing was somewhat prior to i^rarelv 
23, 1962, wasn’t it? A. Yes. 

(719) Q. Let ni(‘ ask you: Do you r('uiember anything 
more al)ont iMr. TeGrotenliuis’ statenumt to which you 
referi’ed tlian that lie said lie was not pi’essing or not 
piir.sxung in substance the prior invention argument? 
A. M ell. T remember that his statement included refer- 
ence to a fire. I don’t remember now whetlier it was 
at Notre Dame or General dhre, but it is my recollection 
that he stated that the notebooks had been destroyed. 

Q. AVhat do you mean by destroyed? A. Destroyed in 
the fire. 

Q. Pardon? A. Destroyed in a fire. 

Q. Did you seek out those notebooks at the time? 
A. Of the hearing; 9’he time of the final hearing? 

Q. Xo, at the time of the dejmsitions. Wasn’t this 
all stated — A. There were depositions taken by General 
Tile and 1 cannot recall any of l\lr. Price’s notebooks 
being produced. 

Q. The statement was they couldn’t be found, wasn’t 
it? A. Well, my recollection was— which statement, the 
one at the final hearing? 

Q. The one that Mr. TeGrotenhuis made and otherwise 
the testimony. (720) A. I\ry recollection of the state- 
ment before the boai’d Avas that he. was not going to urge 
a prior reduction to practice, actual reduction to practice 
by Mr. Price because the notebooks had been destroyed, 
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the records, not just notebooks, the records had been 
destroyed in a fire. That is my recollection. 

* * 

(727) Cross Examination bif Mr. Kelton (cant.): 

Q. With rc'gard to knowledge of the Price patent, T 
think you Jiave testified that you saw the OG. A. 1 saw 
the claim in the OG, yes. 

Q. WHiat i.s the OG! A. It is a publication that is is- 
sued weeldy on Tuesday by the patent office in which 
they — well, at that time they published a claim from 
each patent that liad been granted on that Tuesday. All 
])atents are granted on Tuesday, incidentally. 

Q. OG stands for official gazette, does it not! A. 
Yes. 

Q. I’hat is by tiu’ patent office, i.s.sued by the patent 
office? A. Yes. 

Q. A^ou would have seen within the official gazette, the 
OG, you would have seen this within a few days after it 
was (728) ])ublished, would you not? A. AYs, within a 
week or so. ]irobahly. 

Q. So when you saw this notice of this patent to Dr. 
Price in the official gazette, what did you do, if any- 
thing? A. Well, I began considering the possibility of 
copying the claims in to this application, the TTeiss ap- 
plication. r don't I'ecall all of the details. T must have 
discussed it with Dr. Hardy, the research director, and 
T would have discussed it with Air. lleiss and also with 
Dr. Saunders. 

Q. In youi- dejjosition which you gave in Ycav York 
on January 10 and 11, 1972, in answ-er to a question. 
Do you rc'call what was your next act in reference to 
this patent when you observed its issuance in the ga- 
zette, you answered, “Probably ordered a copy of the 

patent.” .V. Well, that probably Avonld have i)een the 
first step. yes. 
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Q. That’s what I really asked yoii, what you next 
did. A. .1 am sorry. I misunderstood you. 

Q. AVhat did you do Avheii you received a copy of the 
patent? A, I am sorry, I don’t remember the detail you 
expect. ap[)arently. 1 i)robably took it out of the en- 
velope. 

Q. Let me ask you whether you discussed the subject 
matter of the Trice patent with Mr. ITeiss prior to your 

(729) ])reparing, in draft or otherwise, papers to try to 
copy tile claims? A. Well, T don’t recall Avhether T 
talked to him alone or not. 1 did discuss it with him, T 
discussed it with Dr. Saunders and T would have dis- 
cussed it with Dr. Hardy. 

The Court: Dr. whom? 

The Witiie.ss; Hardy. Dr. Hardy was the research 
director at — 

The Court: I just didn’t get the name. 

Q. A^ith regard to the Heiss patent, do you recall an 
occasion Avhen Dr. Saunders indicated to you he was 
not the inventor of some portions of that disclosure? 
A. \A ell. I remember that he did do it, yes. It was when 
we wen' discussing the claims that Avere to be in inter- 
ference Avith the Price patent, Dr. Saunders advised me, 
“AYell. now, 1 did not contribute to that inA^ention.” 

Q. In your deposition given on January 10 and 11, 
1072. in this action, in this matter you stated that you 
didn t you said, ^*Dut T don’t remember the conA’ersa- 
tion. All T remember is that Dr. Saunders told me, 
‘Look, T did not make any contribution to the invention 
of the claims that Avould be in interference. My contri- 
bution related to manufacture of the foam Avith* these’— 
we called them strong alkaline catalysts at that time.” 

(730) . Do you have any better recollection today of 
Avhat Dr. Saunders said to you on that? A. Not really. 
He .said Avhat T just said, that he did not contribute to 
the invention which Avas to be the subject matter of tlie 
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claims in the interference. He did tell me that his con- 
ti’ibntion was related to those strong eatalj^sts, the alka- 
line catalysts, T believe, that are disclosed in the specifi- 
cation, to making foams using those catalysts. 

* * • 

(733) By Mr. Kelton: 

Q. Now would yon turn to page 156. You find such 
remarks, don’t you? A. Ye.s. 

Q. At the date of submission of this amendment 1 see 
on page 158 it is dated September 17, 1962, Pittsburgh, 
Pennsylvania. A. Yes. 

Q. Did you prepare the remarks as well as the amend- 
ment? A. Yes, sir. 

^Q. TbatV your signature on page 158, is it not? A. 
Yes, sir. 

Q. At the time. Mi\ Upchurch, of jireparation, this 
amendment, including the remarks in it, namely “on or 
before September 17, 1962,” can yon tell me whether or 
not you had or were familiar with the Windemnth pat- 
ent number 2948961, which is Plaintiff’s Exhibit 5 here? 
A. Tt was cited in the office action of August 13, 1962. 

(734) Q. Did you have any familiarity Avith it beyond 
the tact that it was cited? A. 1 Avas familiar Aidth the 
patent. Tlie Windemutli patent, or the application, was 
l)rosecuted by Dick Hutii of C’onnolly and Hutz in Wil- 
mington. Tlie application belonged to Bayer. I fre- 
quently discussed the Windemnth application and the 
mteTference Avith DuPont, Avith Mr. Hutz. 

Q. So you Avere familiar A\dth the Windemnth uat- 
ent? A. Yes. 

Q. I ask you to put your attention on the sentence in 
the second })aragraph of the remarks, “Windemnth, et 
« discloses only ethylene oxide.” By “Windemnth, et 

m. do you mean the Windemnth patent 2,948.691? A 
Yes. 
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(^. AVere you at that time familiar Avitli tl\e term alkyl- 
ene oxides that was used in the Windemuth patent? A. 
Yes, sir. 

Q. T tliink you said you had a chemical ])ackground in 
your education. A. Yes, sir. 

Q. AVeren't you familiar Avith tlie fact that the term 
allvAdene oxides includes as the tAVo most prominent mem- 
hei's ethylene oxide and propylene oxide? A. If you 
leave out “prominent members,-’ I can say (735) that I 
knoAv tJiat alkylone oxides embraced ethylene oxide, pro- 
pylene oxide, butylene oxide, amylene oxide, and many 
more. 

Q. Do you know liow imich amylene oxide is made 
and solfl in the United States? A. Probably very little. 

Q. Is tliere nmcli ethylene oxide sold in the ITnited 
States? .A. 1 think there is quite a bit of ethylene oxide. 

Q. lloAv about propylene oxide? A. A])parently quite 
a l)it. 

Q. XoAv if Ave can go back for a minute, Mr. Up- 
church, to your amendment that begins at page 152 of 
the file wrajjper contents, 1 notice in — and particularly 
on jjage 156 under the heading “remarks” — I notice that 
tliert' is an indication liero that there Avas a recent inter- 
vieAv Avith examiner. Do you recall that? A. Yes. 

Q. Did you set doAvn in the remarks the substance of 
wliat was said by you at that intervieAv? A. A’’es. 

Q. fan you i)oint out to me in the remarks Avhere 
you indicate that any partieulai- thing Avas said at the 
inti'i’A’iew? A. A ou mean Avheie I state in the amend- 
ment that this was said at the interA’icAv? 

(73G) Q. In tlie amendment, at the intervicAv it Avas — 
A. I don't see any statement to that effect. 

Q. Air, Upchurcli, it is a requirement of a rule of the 
])ate7it ofiice, isn’t it, that in every case Avhere recon- 
sideration is recinested in a-Igav of an intervieAv Avith ex- 
aminer. that a co7uplete Avritten statement of the reasons 
p7’esented at the intervieAv as Avar7‘anting favo7‘able ac- 
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tion nmst lie filed by the applicant? A. Ph-at off, I 
am not requesting in this amendment reconsideration 
based on a recent interview. I am requesting recon- 
sideration in view of the foregoing amendment and the 
following explanation. The rules sajs yor; must aclniowl- 
edge an interview. 1 acknowledged the interview in the 
next sentence. 

T tlien iJrcceeded to summarize the discussion we had 
at the interview^ in the following remarks, and I don’t 
know of any rule that says you have to state specifically 
that this is what I said at the interview and this is wdiat 
the examiner said. 

Q. It involves ride 133 of the rules of practice^ A 
Yes. 

# # * 

(743) P>y .Mr. is el ton: 

Q. Here is another one. 1 show you Plaintiff’s Ex- 
hibit 40 for identification and ask you if you can tell me 
what that is. A. This is a letter to Mr. Sutherland 
from me, dated September 13, 19G3, 

(^. Mho is iMr. Sutherland? A. Mr. Suthej'land was a 
jiatent attorney in St. Louis. He is now dead. 

Q. Was he in pi'ivate practice or was he employed by 
Dlonsanto or — A. Private practice. 

Q. Pri\'ate practice in St. liOiiis? A. Yes, sir. 

Q. Mdiat was the purpose, if you recall, for your w'rit- 
mg this letter to Mr. Sutherland? A. MYll, apparently 
Jdr. .Mahoney had asked me about the patent and I fre- 
(iuenti.v consulted Mv. Sutherland when I wanted to have 
his oi)ini()n, wanted to see — a|.)parently wanted to see if 
he agreed with me. 

Q. Who was Mr. Mahoney? T am not sure that I know. 
A. M)'. Mahoney was president of Mobay. Now', I (744) 
can’t say that he Avas, on September 13, 1963. He was 
director of marketing in Mobay and then became presi- 
dent, but r don’t remember the date. 
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Q. Either one of those positions? A. He was either 
direr tor of marketing or president of the company. 

Q. This letter, as yon read it on September 13, 1963, 
was it intended by yon to express yoiir then views? A. 
Heally. it’s just asldng for an opinion. Tt expresses 
A\hat I knew at that time, yes. 

* • • 

Re-direct Exomin-ation by Mr. S'lveeney: 

Q. ^Ir. ITpehurch, I think T had asked you on direct 
(74;')) whether or not yon recall whether the plaintiff 
here, (leneral Tire, during the Interference, raised that 
second ground in the motion to dissolve on final hearing, 
that part of the motion which related to the — A. T be- 
lieve yon asked me, yes. 

Q. Wliat was your ansAver to that? A. I don’t recall 
Price raising the i.ssue of that second ground. 

t’ould 1 see it again, before T answer? 

Q. Yes. I’ll hand yon a copy of the board’s decision, 
Avliich is Plaintiff’s Exhibit 27, and T am also handing 
yon Defendant’s Exhibit M, Avliich is the Price brief on 
filial hearing and perhaps from those tAvo documents yon 
can answer the (piestion. A. I would still like to see 
ground Xo. 2, Avhich yon are talking about. 

Q. (Iroiind Xo. 2, yes, sir. 

I’ll hand you Defendant’s Exhibit T. Avhich is the Price 
motion to dissolve, Avhich contains ground No. 2. A. 
AYithont me reading more, assuming that ground B only 
relates to the ground tliat Tleiss could not— or that the 
counts Avere not patentable to Heiss because of the fact 
that Weiss shoAVs that the plasticizer Avas necessary or 
an essential recjuirement. that Avas never raised again 
1746) as far as T recall. 

Q. If you will look at the file history again, on page 
156, and if you Avonld read the second full paragraph 
that starts on page 156 and ends on 157. 


/ 
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Would you read it aloud? A. Tlie one that starts 
“All of the claims”? 

Q. Yes. A. “All of the claims except for allowed 
claims 81 and 82 have been cancelled and rewritten as 
claims 87 through 98. It is submitted that the new set 
of claims cannot be properly rejected as unpatentable 
over Windemuth, et al. All of the claims require that 
the alkylejie oxid<‘ b(' [iropyleue oxide. Windemuth, ef 
al.j disclosed only ethylene oxide. 

“Since Windemuth, et al., do'^s not disclose the poly- 
ether covered by the new set of claims, applicant is not 
merely substituting the A¥indemuth, et al., polyether for 
the one disclosed by Rinke, ct al. It is submitted that 
no one reading the two patents together could conclude 
that one must use a polyoxypropylene ether instead of 
the polyethylene ether glycol of Windemuth, et al., in 
order to make a polyurethane of improved characteris- 
tics.” 

(747) Q. Refer ring to the interview which you acknowl- 
edge in the first paragra])h on page 156, is the argument 
stated in the second paragraph that you have just read 
tlie argument that you gave to the examiner during the 
interview? A. Yes. 

Mr. Sweeney: 1 have no further ((uestions of 
this witness, your Honor. 

Re-cro.s.s Examination hy Mr. Kelton: 

# # # 

(749) Q. Reading or considering the Heiss patent, T 
take it it was not ])art of your preparation. A. T am 
unprepared, sir. I am not involved in this matter at all. 
I am strictly an independent party and T made no prep- 
aration. made no effort to refresh my memory. 

# # # 
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(753) WTLLTAM COLBURN, called as a witness by de- 
fendant, bavin, a,- first been duly sworn, testified as fol- 
lows : 

Direct Examination hi/ Mr. Siveenei/: 

Q. Where do you reside, Dr. Colburn? A. U live in 
Highland Park, Illinois. 

Q. Will you state your educational qualifications, 
2)lease? A. [ have a Bachelor of Science degree in chem- 
istry from the University of Chicago in 193:). A Ph.D 
in chemistry from the University of Chicago in 1938. 

(754) T did six months of post-doctoral research at the 
University. 

Q. Do you have' any honors? A. Yes. 1 Avas elected 
to Phi Beta Kappa and Sigma Psi. 

Q. lloAv about scholarships and fellowships? A. Yes, 
1 was aAvarded scholarships and felloAvships all the Avay 
through. 

(). Do you Ix'long to any jirofessional tiocii'lies? .\. 
^ <'s. 1 belong to the .\merican Chemical (Society and I 

Avas a dii'cctor of the Chicago section. 

1 am a FelloAV of the American Institute of Chemists. 
A PelloAv of the American Association for the Advance- 
ment of Science. A member of the American Society 
for Testin.g & Materials. The American Institute of 
Physics. The American Oil Chemists Society. 

1 think there are several othei's. 

Q. Do you have any professional licenses? A. I am 
a licensed professional engineer in Illinois and a li- 
censed stationary engineer in Chicago. 

Q. Do A’ou liaA’e any teaching ex])erience? A. T Avas 
instructor in physical sciences at the Chicago City Col- 
lege for foin- years, and I taught part time, the name 
of the position Avas lecturer in physical sciences at (755) 
Roosevelt University in Chicago for five years. 

Q. What is your industrial and professional expe- 
rience? A. While teaching. I held another job at the 
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same time at the Deavitt Laboratories in Chicago, who 
wei’e consulting chemists. I held that Job for six years. 

1 went to work for Ninol Laboratories, who are manu- 
'lacturers of surfactants as research <lii'i*ctor for two 
years. That was 1043 to 1945. 

Then in 1945, I started my own business called Col- 
bui'ii Laboratories, Inc. That is a business knoASTi as 
Independent Laboratory. 

Q. What position do you hold in that business? A. T 
am the owner and the president. 

Q. Dr. Colburn, throughout the testimony in this case, 
there lias been tlu' u.se of a number of terms which T 
wouhl like you to clarify for the record. 

^ First of all, would you explain molecular weight? A. 
TJie molecular weight is a term, an arbitrary scale, in 
which each atom is assigned some weight. Here, we 
]ia\’e been dealing with carbon, oxygen and hydrogen 
atoms, maybe some others, but arbitrarily carbon has 
l)een assigned a Aveight of 12. Oxygen, Avhich actually 
•weighs one-third more, as 16 and so forth. 

►So, if We had. say, a thousand carbon atoms in a bo.x 
and they Aveigh a ceidain amount, Ave have a thousand 
(7o6) oxygen atoms in another box, those oxygen atoms 
Avould weigh one-third more because each atom Aveighs 
one-third mor(‘ than a carbon atom. 

►So nobody can Aveigh one atom or one molecule, so the 
relations betAveen them are loiown and one of them 
aibitiarily was assigned to the Aveight of one because in 
the beginning, it Avas thought that if Ave did it that way, 
they Avould all ha\'e AAdiole number AA’eights. 

As we got accui-ate, Ave found it didn’t work out, so 
they have odd numliers like 55.84, but in the early days 
of chemistry, they thought that particular thing'had'a 
Aveight of 56. 

So, anyAvay, these ditfe.ent atoms actually do have 
different Aveights per atom. 
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Now, if we have a molecule, which is something made 
\\\) of atoms, for instance, the ethylene oxide had oxygen 
atoms, liydrogen and carbon atoms, a certain nimiber of 
each of those, if you would just add up the weights of 
tiiosp atoms, you Jiave the weiglit of that molecule. That 
is called the molecular weight. 

Q. Xow, we have had polyether, polyester and hydro- 
losis. 1 wonder if you can cover those three. A. Well, 
1 made sonu' charts which would help, if T may step 
down. 

(7.o7) Q. Please do. A. T just made these in the hotel 
J'oom freehand so they are rather crude, but this is all T 
had. 

Ptliei' refers to a certain kind of a linkage between 
the atoms. iMuch of this was explained by .Dr. Mark 
at the lieginning, but I think there was so much in such 
concentrated form that at this stage in the trial, perhaps 
it vnll he easier to absorb. 

AMier(‘ yon ha\’e a linkage between carbon atoms to 
oxygen to carbon, as T have in the bottom third of this 
cliart, which T ha\'e marked Number 1, that combination 
is called an ether. 

An (.\ster is a different kind of combination without 
JTOing into it, it is not important just what it is, but the 
linkage between the groups of carbon atoms is different 
than it is in an ether. 

You notice in this thing which T have labeled polyether 
diol, we ha^■e a group of three carbon atoms, then an 
ox^’gen atom, then another group of three carbon atoms 
and they are joined together by an oxygen atom and this 
group where oxygen is used to join two groups of carbon 
atoms is an ether. 

Tn this case, the compound was called a polyether be- 
cause we ha\’e a number of different ethers all in one 
molecule. 

(758) A number of different ether linkages all in one 
molecule. 
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Tf, instead of the ether connections between these 
groups of carbon atoms we had what is called an ester 
linkage, that is a different thing than just the single 
oxygen atom, then the molecule is called a polyester be- 
cause it would have a large number of ester groups all in 
the one molecule. 

The important point here is that the groups of carbon 
atoms, these groups of three in this case, are joined in 
an ether — by an ether linkage and in an ester, they are 
joined in an ester linkage. 

Th(‘ oster linkage is something which reacts with 
water, that is water reacts with the linkage chemically. 
3'his is different from just getting wet or just dissolv- 
ing. 

A chemical reaction is something that x>i’oduces a new 
substance that wa.sn’t tlnu'C". For example, if we mix 
siigar and water together, the combination in a sense 
looks like a new substance, it is syrup instead of thin 
Avater, and it lias a sweet taste instead of a neutral taste 
like' the wat(‘r, but it really is not a iieAv substance. 

The individual things, the Avater and the sugar, are 
still there. By a simple process of evaporating the Avater 
recovers them in their original .states, and if you put 
in more sugar, it gets SAveeter and so forth. 

(759) The pro])erties are just a matter of degree of 
difference bf'tAveen tlu' things that are there. They are 
all still there. 

Tf you have a chemical change, then something en- 
tirely new is formed. For instance, sodium is a metal. 
Chlorine is a green gas. Tf you put those tAvo together, 
you have cojiimon table salt, A\diieh is a Avhite crystal 
and Avhicli Ave can eat. The tAvo things from Avhich it 
Avas made are entirely different character, they are poi- 
sonous and so forth. 

We have created a ncAV material that Avasn’t there at 
all. That is a chemical change. 
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When the water reacts Avith an ester, the water chem- 
ically splits it apart, and creates two things that weren’t 
then* before, an alcohol and an acid. Tt is not im- 
portant Avhat tliey are, but the point is that the linkage 
betAveen these groups of carbon atoms is split apart and 
Ave no longer liaA-e this long molecule l)roken up, 

In that reaction AA’here Avater is the agent that causes 
this is called hydrolysis. There has been talk here about 
I)olyest('r urethanes being unstable toward hydrolysis. 
These i)olyester urethanes are unsatisfactory in that re- 
s])ect. They are sensitive to Avater in the respect that 
the water attacks them and breaks them doAvn and de- 
stroys them. 

(7(10) I don’t mean tliat they are sensitive to Avater in 
tlie sense in Avhich that term has been used here, AA'here 
something may easily get Avet oi* it may sAvell up Avhen 
water gets onto it. 

In the ease of the jiolyesters, they are literally de- 
stroyed by the Avater. You can’t dry them out and re- 
cover them, so that is the dilference betAveen a polyester 
and a j)olyether and there you have the definition of the 
term hydrolysis. 

Q. Now, Doctor, Avould you deal Avith polyoxyalkylene 
and then pro])ylene o.\ide polAuners and yjoU^propylene 
glycol. A. I might start out with the top ])art of this, 
Avliich isn’t a direct ansAver, but it will heli) me ansAver. 

Q. That is chart No. 1? A. Chart Xo. 1. 

Mr. Sweeney: AYhich f Avill eventually mark. 
Shall 1 mark it uoav, your Honor? 

'Phe Court ; ^>s. 

Mr. SAveeney: That Avill be Defendant’s K.xhibit 
AJ. 

(Defendant’s hlxhibit .-V.J Avas marked for iden- 
tification.) 

Q. Referring to Defendant’s Exhibit AJ, A. This is 
the chart 1 have been talking about up to noAv. 
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(761) Tho top third gives a couple of examples of poly- 
ols. Now, the tenu “polyols” refers to the fact that 
there are several hydroxjds in the molecule. Of course, 
that is all clear up to now. 

However, 1 think some witnesses liave used the terjii 
to include a product Avhich has two hydroxyls. Others 
referred to those which have more than two hydroxyls 
and used the term diol where there are only two. T am 
going to try to l)e consistent and use the term diol to 
mean the case where there are two hydroxyls in a mole- 
cule and polyol Avhere there are three or more. 

Tf we are talking about a reaction with diisocyanate 
or polyisocyanate, we have to have at least two hydrox- 
yls to make a polymer and if we do, Ave get Avhat is 
knoAvn as a linear or non-cross linked polymer anrl if Ave 
have more than two, then it can cros.s-link through reac- 
tion Avith these hydroxyls. 

There are other ways to cross-link, but in this case, we 
ai'e concerned with cross-linking tlirougli the hydroxjd 
part of it and so I noted here on A,1 one that the polyols 
Avill cross link, but the diols Avill not. 

Q. I’his Avill be defendant’s Exhibit AK. A. T have a 
nuniT)er 2 here, if 1 may, so T suppose T could call it 
” 2 , 


Mr. Sweeney: ddiat will be all right with me 
(762) (Defendant'.s Exhibit AJ-2 Avas marked for iden- 
tification.) 

I am sorry, I have to go back to AJ-1 to ansAver 
>0111 cpiestion. You asked me about polypi-opylene gly- 
col, propylene oxide polymer and so forth. 

Q. And polyoxyalkylene as a term? A. Yes. Tf Ave 
have a polyether that is often called a polyglycol. Whether 
there is logic to it or not, it is and since T am in the habit 
of using those words, T may use the word polvglvcol or 
polyethergycol or polyalkylene oxide. 
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Polyalkylene oxide is almost a good word for this be- 
eatise if you take something like propylene oxide and 
])nt a lot of them together, hook them up end to end to 
make the polyether, you have this product, so if you say 
this is a polymer of propylene oxide, you are describing 
it properly. 

So I may say propylene oxide polymer or ethylene 
oxide polymej- or polyglycol or polyether diol. 

Polyether diol is what it is and what we have been 
talking about. This, of course, is also a diol and will 
7!ot cross link. 

Incidentally. I have some words here in green, which 
are abhi'eviations for primary in the top and middle 
.sections of this exhibit and SEC for secondary in the 
bottom and that refers to the type of hydroxyl that 
there is. 

(763) 'i’liere is a difference in the reactivity of differ- 
<‘nt type's of hydroxyls. The difference between the 
hyelroxyls is in the carbon atom to which the hydroxyl 
is attached. 

If that carbon atom is attached to two other carbon 
atoms, like it is here in the middle carbon of the. gly- 
cerol, tliat hydroxyl has different i)roperties than a hyd- 
roxyl attached to a carbon atom which is connected to 
only one other carbon atom. 

So, the one that is attached to the middle carboji atom 
of glycerine is a secondary hydroxyl. 

The one attached to the two ends or to the four ends 
of i)entaerythritoI are primary hy<lroxyls. 

I’he two that are on the ethylene glycol are primary 
hydroxyls. 

The two on (he end of polyethylene oxide are primary. 

'Pile two that ai'e on the end of polypropylene oxide 
are secondary. So there is a difference between the 
]iolypropylene diol and the polyethelene diol in that the 
hydroxyls are secondary in one case and primary in the 
other case. 
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This does make a difference in their reactivity. 

I think I have answered your question. 

Q. All ri^ht. Now, there has been talk about poly- 
ether (7()4) polyols and polyether diols. Has that been 
ex])lainerl? A. No. There is such a thinj^ as a polyol, 
Avhieh is not a polyether like pentaerythritol, for ex- 
ample. 

'^Phere is such a thing as a polyether. which is a diol 
like polyproi)ylene oxide. 

If th(‘s(> are inafle to react with (>ach othei', rather than 
simply be mixed together, we get the propylene oxide 
connecting to the hydroxyls of the pentaei'ythritol com- 
bining into one new molecule. This is a chemical reac- 
tion producing a new substance, and that new substance 
now has a chain of ether linkage's, in fact, four chains 
of ether linkages, and it also has hydroxyls on the ends 
so it is a {)olyether and a polyol at one and the same 
time. 

That is a ])oiyether polyol. 

■^Ve might notice that a mixture of a imlyether diol 
and a jeolyol, wliich is not a i)olyethei', has two sub- 
stances winch are reactive' to isex'yanate's. I'litlu'r one 
alone woulel react with isocyanate. 

'’Phe i)olyether eliol makes linear {jetlymers. ''Phe' ])olyol, 
])e'ntaerythritol, make's cross liiiked polyniei'S. 

ri you hael a mixture', just the' fjhysical mixture of 
the two reacting with a diisocyanate, each could go its 
own way. 

The diol coulel react with isocyanate, making a (7(55) 
linear polymer. The polyol could react with diisocyanate 
and make a cross linked polymer and you would have a 
mixture eof the two polymers all in the same pot. 

Q. AA hat are the alcohols in those' compounds. Dr. Col- 
burn? A. Well, in the polyol, Avhieh 1 mentioned on the 
other siele, this is the' not polyether ])olyol, pentaery- 
thritol, we have only primary hydroxyls. 
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Fn tJu' polypropyleno oxide, wliicli I indicated as poly- 
ether diol in tlie top half of A.T-‘2, wi' liave only sec- 
nnclary hydroxyls. 

In the reaction product the thino- that has been re- 
ferred to in thi.s ease as a condensation pi'odnct of 
projiylene oxide and pontaerythritol, we would have sec- 
ondary hydroxyls. 

T don't want to give the impression that i)oly 2 )ropylene 
oxide or tliis eondeinsation product is exclusively sec- 
t)ndary, hut it is primarily secondary. I'lie reaction to 
lu’oduce these (dher linkages and these hydroxyls can go 
either wa>'. d'hey can appeal- on the end or in the mid- 
dle, lint, in fact, they go very predominantly in the 
middle. So that this secondary structure represents 
basically what the [irodiict is. 

Q. Theri' was testimony during plaintiff’s case about 
the (766) combination of the Hill Patent, which is Plain- 
tiff’s Idxhilht !), the Sokol patent, which is Plaintiff’s 
Exhibit 6, and the Bayer article, which is Plaintiff’'s Ex- 
hibit 7. 

hat was the [irocess that Dr. Alark indicated was ob- 
vious from those thriu* nd’erences and if you would use 
your chart so you can explain it? A. The testimony 
was, as T recall, that the Bayer article' shows cross link- 
ing with urethaiu's and, in fact, cross linking is very old. 
Tt was discovc'red by (ioodyear in the case' erf rubber by 
Vulcanizing rubber with sulphur. 

Dr. Mark explained very well the beniefit.'^ eif this kind 
of a reaction. 

Then he pointed out tliat the principle of cross linking 
is showm, the benefit, that one would expect to get from 
it and, therefore, we have been taught that cross linking 
as a principle was known before the invention in dis- 
pute here w^as made and that feature of it, then, is old. 

The principle is Imown. The dilferences between the 
thousands of patents that have been issued that in- 
cude cross linking are the differences in the materials 
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that are userl to make the eross links and the materials 
that are cross linked. If the establishment of this prin- 
ciple were <^nough to make obvious any eross linking- 
thereafter, there are literally thousands of patents tliat 
would have to be (767) deleted from tlie records. 

That alone doesn't make it obvious to use a jjartic- 
ular material, to cross link a material and it also doesn’t 
teach how to cross link tliat material. 9’hese various 
inventions reside not in eross linking, but in the ma- 
terial selected to be cross linked and in the manner in 
widch the cross linking is done. 

The Hill Patent teaches the reaction of polyether diols, 
including polypi-opyleiu' diol, with diisocyanate. 

In other words, this teaches the reaction of a material 
like tlie top right of Chart AJ-2 witli diisocyanate and 
this makes a linear polymer which is not cross-linked, as 
far as that part of the reaction goes. 

Then Hill goes on to ct-oss link by another reaction, 
lie has a large excess of diisocyanate and he adds water 
and that creates another reaction, which creates the cross 
links, and he makes a kind of rubber. 

So Hill was aware of the need to cross link. It was 
his purpose to cross link, but the way he did it is not 
the way that is taught in the Heiss Patent. 

In other words, there is no suggestion whatever in 
Hill that cro.ss links be made by creating some kind of a 
ti'iol and using that to arrive at the cross links. 

1le has the polyether diol. He is reacting it with di- 
isocyanate. He is interested in cross linldng, but he (768) 
doesn t do it tliis way and there is not the slightest sug- 
gestion tliat it should be done this way. 

This question of obviousness is a difficult one for me 
all the time because, as I understand it, the question is 
A\-heth(>r it would hav(' been obvious at the time to a 
lierson having ordinary skill in that art. To put my- 
self back into the framework of that time might not be 
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too difficult if I were familiar with the field at the time, 
hut it would also require deleting the end product from 
my mind. 

The thing is nice and ol)viou.-< when we knov/ what we. 
are aiming for. 

The Sokol patent teaches how to make a product like 
this one in the lower half of AJ-‘2. In other words, 
Sokol has taken the mixture on the top half of AJ-2, 
and used tliem to react chemically to produce the con- 
densate that we are dealing with here. 

There is no suggestion there at all that this conden- 
sate can he used to react with isocyanates to make some- 
thing. Now, Asdiat we have in our invention i.s a con- 
dfuisate, like Sokol made, reacted with excess isocyanate 
so we g<'t cross linking and pi’oducing a new product. 

Th(‘ ([iK'stion is Avas it obvious to take this product of 
Sokol, take the fact that ITill had reacted the diol Avith 
(7(i9) urethane and produce the products of the inven- 
tion in suit. 

XoAv, Avhen 1 put it this way. this all seems \-ery 
sim[fie and obvious. I have the.se tAvo things laid out 
on the chart. T have the product laid out on the chart, 
and all you have to do is put them together. Rut if no- 
body had suggc'sted, sokol had not suggested that this 
had any utility at all in any kind of a reaction Avith 
something AA’here it is condensed or cross linked, he has 
a list of usc‘s for it, but there is no suggestion of any 
kind of a reaction Avith anything resembling an isocya- 
nate' anel Hill has no suggestion of cross linking. 

Consider a Avorker avIio starts out to make some kind 
of a rubber. To arrive at this simple thing that may 
look pretty clear to us noA\% he had to cull these out from 
a mass of literature. 

The attorneys have culled these out from the mass of 
literature after they knew Avhat they Avere looking for. 
Tn other Avords. they had the benefit of the hindsight to 
guide them to Hill and Sokol. 
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The Court: May I interrupt? 

The Witness : Surely. 

The Court: As I understand it, the Hill jjatent, your 
explanation is a reaction of diol polj’ol ether with di- 
isoeyanate? 

The Witness: That is right. 

(770) The Court: The Sokol patent is a reaction of 
pentaerythritol, Avhich is not a polyether, with a polyether 
diol to produce the propylene oxide? 

A. It is almost that. It is the reaction of the penta- 
erythritol with propylene oxide to produce this product 
that is on the bottom. 

The Court: Is it the reaction of the pentaerythritol — 
the polyol which is not a polyether with a propylene 
oxide? 

The Witness: Itight, and other things, but this is in 
there. It is one of the things that is in there. 

The Court: All right. 

The AVitness : AVhat T am saying is that Avith the benefit 
of hindsight, Ave can pick out these references and say, 
here it is all laid out. 

A'^ou go from this to this to this and you haA^e it, but 
if you didn’t ha\'e the end product, the diisocyanate re- 
action product of this polyol before you and didn’t even 
knoAV you Avanted to make it, and you look at the thou- 
sands of ])atents in polymer art, AA'ould you pick these 
out and be led to this result? 

The other criterion that T use is: Is there any sug- 
gestion Avhatever in these references that they can be 
combined ? 

’Phis, to me, is a more ob.fectiA’e Avay of trying to (771) 
determine this (|uestion than huA’ing a chemist look at these 
and say, “AA^ell, sure, it Avould have occurred to me to 
do it.’ That is difficult. You can find fifty percent on 
each side, T suppose, if you get a lot of chemists. 

Q. Dr. Colburn, Avould you explain the differences in 
the properties of these polyether — 
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The Court: Isn't there one more ijatent? 

Mr. Sweeney: TJiere is and T am going to come 
into that. 

The Court : I thought you asked him a question 
about three. He answered two. 

Mr. Sweeney: I want to set up a little predicate. 

A. He asked me about three, the Bayer article and 
these two patents and T think T have answered that. 

The Court: All right. 

Mr. Sweeney: The three L covered were Bayer 
article Sokol and Hill. There is one more, Winde- 
muth, and I -will be getting to that in just a moment. 

(J. J)r. Colburn, would you explain the differences in 
the properties between the ijolyethylene and polypropyl- 
ene materials that we have been dealing with here? A. 
The polyethylene oxide products, now T am talking about 
tbe condensate with the polyol and so forth, reacting with 
the isocyanate, so we have the finished product of the 
(772) ty]je contemplated by the Heiss patent, but if one 
had used ethylene oxide instead of propylene oxide in the 
])rocess of that ]iatent, then the products are sensitive to 
water. 

1 don’t mean they hydrolyze. The Avhole idea of a 
])olyether, instead of a polyester, is an advance because Ave 
have eliminated the attack of AA’ater on the product. 

XoAv, Ave have done that, they are not destroyed by 
Avater, but Avater does something to the ethylene oxide 
])roducts that it does not do to the propylene oxide prod- 
ucts, The ethylene oxide products are hygroscopic. That 
is in a humid atmosphere, moisture is absorbed into them 
and they get damp, they swell up. 

Tf you had a seat cushion made of that material in 
a humid atmosphere for quite aAA’hile, and then you sat 
doAvn on it. it Avould sink doAvn and possibly squeeze out 
enough moisture to become quite uncomfortable. 
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The propylene o.xide products are not subject to that. 
They have tremendous utility and they are the things that 
are commercially used now. 

The ethylene o.xide products will SAvell up when put in 
Avater. Even some of the solid ones. I am not talking 
just about foam, but if you had, say, a solid piece of 
rubbery-like material and you put it in a tub of water, 
after a Avhile, it Avould SAvell up almost double its size, 
(773) depending on 'which product you had. The propyl- 
ene oxide products are resistant to that. 

So there is a property here of the propylene oxide 
])roducts Avhicb is not obvious. Tn other Avords, it isn’t 
just Avhether this chemical reaction Avas obvious to carry 
out that is involved in Avhether the invention is obvious in 
A’ieAv of the prior art, it is also A\diether the products 
that are ])roduced have some unexpected unobvious prop- 
erties. 

Xow, there Avas testimony that this good Avater-resistant 
])roperty of the i)olypropylene products Avould be expected 
and obvious because polypropylene glycol is insohible in 
water Avhereas polyethylene glycol is soluble in Avater, so 
one could reason from that that the polymer made from 
a i)olypropylene glycol Avould be Avater-resistant. That 
may be pretty good reasoning. 

The trouble is that polyjU'opylene glycols of the type 
Ave are talking about here are Avater soluble. The reason- 
ing 'was based on the premise that they are insoluble in 
Avater, but they actually are water-soluble, and T notice 
this from my OAvn experience, but T looked it up in a 
standard reference called the Encyclopedia of Chemical 
Technology and T have made some Xerox copies of that. 

This is a book edited by Kirk & Othmer. Tt is a stand- 
ard 14 or 15 volume Avork published over a period of (774) 
years as the various volumes came out. 

Volume 7, AAduch has this information. Avas published 
in 1951, it happens, although for solubility of the material 


374a 


Dr. William CoWarn, for Defendant, Direct 

doesn't change over the years. Tf it was solnble then, it 
is still soluble now. 

Anj'Avay, this article gives the water solubility of poly- 
I)ropylene glycols of different molecular weights. These 
different molecular weights are made by building up the 
chain so it is longer and longei’. 

If you add other propylene oxide units so that weight 
builds up to 150. you have polypropylene glycol of 150 
molecular weight and so on. 

The materials that Dr. Price was making in his ex- 
amples had molecular weights for the condensate of 640 
from the one tc‘st that was in their data. 

So, Ave are talking about something in that range here. 

Polypropylene glycol. with a molecular Aveight of 150 is 
completely mixable Avith Avater in all proportions. 
'Whether you add one to the other or AAdiat ratios, you 
get a clear mixture, just like mixing alcohol and Avater. 

At a molecular Aveight of 400, the same thing happens. 

At a moh'cnlar Aveight of 425, the same thing happens. 
(775) At a molecular Aveight of 750, they are no longer 
completely mixable with each other. Yoti can dissolve 15 
percent in Avater, AA’hich is still a rc'asonably good water 
solubility. ^Nfaybe something like the Avay salt Avill dis- 
solve in Avater. 

As you go 11 ]) from there, the Avater solubility does de- 
crease. 

The literature of the Dow Chemical ('ompany doesn’t 
have too many (‘xamples. but as far as it goes, it confii’ms 
this. They arc* manufacturers of the ])roduct. 

Further on this, T took the bottle of material that ]\tr. 
Tfeiss had brought and the one Avhich Avas a nine molecules 
reaction of projiylene oxide Avith glycerol, T believe it Avas 
Defendant’s FA'hibit .-\F, has a molecular AA^eight of 614. 

So that is a condensate in the molecular Aveight range 
Ave are talking about and T tested that AAuth Avater and 
found that Avas comiiletely soluble in all proportions. 
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Thon further, Sokol in liis patent — tliis is Plaintiff’s 
Exliibit 6 — at Column 8, line 7 describes the properties 
and uses of tliese condensates that he made and he de- 
scribes them as being water soluble. 

So, all the polypropylene glycols themselves in the 
weight range we are dealing with and even the condensate 
product, after somebody made them, are water soluble. 
(770) From this, it is not obvious at all tliat the ui-e- 
tbanes will be water-resistant when it is known that the 
urethanes made from ethylene oxides are not water re- 
sistant. W(' have ethylene oxide polymers w'hich are 
water-sensitive and the polyethylem' oxides jiolvmi'rs are 
water-solualile. 

Now. we take tlu' polypro])ylene oxide ])olymers, they, 
too, ai'(‘ water solubhv vSo it would be unexpected that the 
urethane ])olyin(‘rs would be watei-resistant. 

So, for those reasons, T believe it is not obvious to com- 
bine these references and obtain the product of the Heiss 
patent and added to that the reason that the ])roduct has 
unex])ected properties. 

(777) Q. In connection with this, T)r. Colburn, would you 
comment on the ’Windemuth patent, which is Plaintiff’s 
Fjxhibit 5. and T)r. Price’s article, which is Defendant’s 
Exhibit C? A. Tlu' Windemuth patent disclose.s — inci- 
dentally, 1 am not using that word like a ])atent lawyer, if 
it has a special meaning, T don’t know what it is — it 
teaches, discloses, descrilu's condensation j)roducts which 
have ethyleni' oxide, although T grant that it has the 
term alkylone oxides and normally to a chemist that term 
alkylene oxide includes ethylene oxide, propylene oxide, 
lint the chemicals themselves are all with ethylene oxide. 

Then the properties of these products are described. 
Tn the Windemuth patent, which is Plaintiff’s Exhibit 5. 
at column 2, line 12, it says it is talking about in every 
case that T am r|uoting the reaction product xvith iso- 
cyanate. in other words, the finished polymer, not just 
the iiolyglycol itself. 
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In this point in the patent it says: 

“Products derived from polyglyeol ethers of high mo- 
lecular weight, however, dissolve in water and organic 
solvents.” 

Furtlier down in the same column 2 at line 32, “The 
plastics are of interest because of their swelling prop- 
erties. 

For instance, it is possible, according to the (778) in- 
vention, 10 prepare rubber elastic products which are com- 
pletely indifferent in aliphatic hydrocarl)ons, however 
swell in contact with water.” 

At line 53 in this column is the talking about these 
and some are water .soluable and some aren’t and it says: 
“The soliialile re|)resentatives of tliis class of comj)oim(ls 
may be used for a great number of applications.” 

Then it says, “They are suitable, for instance, as thick- 
ening agents, assistants in textile industry and some other 
uses.” 

Those two that 1 hav(> .iust mentioned, thickening agents 
and assistants in textile industry generally re(iuire w’ater 
^ soluahility. 

Column 3. Line 8 : 

“The films or foils thus obtaimsl may have paper-like 
or rubber elastic properties. They are distingui.shed by 
a remarkable sw’elTing behavior.” 

T will skip the next sentence. Then it says: 

“The capability of the new products of swelling in water- 
can he utilized if counter stresses are recpiired of support 
materials such as ])ai)er, fabrics and films of high poly- 
meric plastics, w^hich films or foils are applied in contact 
wnth water or atmospheric moisture.” 

Now', w'hen he said, can be utilized as counter stresses, 
maybe T had better explain it. 
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(779) You have probably seen that a piece of paper as it 
dries out or it goes l)aek in humid atmosphere tends to 
curl one way or the other instead of lying flat all the 
time. This is true of many materials that absorl) or dry 
out with moisture. 

lie is ]nitting a layer of material on the opposite side 
so, let’s say moisture would make this piece of paper 
curl so it is convexly ur^ward, you put some of this new 
material on the bottom, that would make it tend to curl 
downward and the two would neutralize each other. 

Tie is talking about putting a counter stress on by 
])utting on a layer of material because it swells when it 
gets wet, just liki' tlu' pa])er does, so this sentence hei’e 
means that it swells in water. 

The next paragraph starting Line 27 at column 3 says: 

“Isocyanate modified polyglycol ethers, especially those 
have a molecular weight higher than 2,000 ai'e soluable 
in water.’’ 

Further down at Line 59, “All these materials” and 1 
am stressing the word “all”, “however are distinguished 
to a larger or smaller extent by a marked swelling 
cajjacity in water and other .solvents.” 

Kverything in this patent shows that he is dealing 

(780) with products whicl: ai’e affected by water so it 
appears that he never even had the propylene oxide 
product in hand. All his comments show ethylene oxide. 
The properties of these products that he is talking about 
in general, which may be he referred to in general as 
allvydene oxide prodiicts, really are the propertie.s of the 
ethylene oxide products. 

The polypropyhme product itself is not disclosed. 

Now, if you consider Pi-ice’s comments about this pat- 
ent, T don’t know what the exhibit number of this article 
was — ■ 

Q. Di'fendant’s Fi.xhibit C. A. Tn thi.s article at Page 
133. he is talking about his own patent and how he de- 
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veloped Ids invention and so forth during this entire talk, 
and then here he says, in the last paragraph on page 133 : 

‘‘Two other important patent developments relevant to 
the develop’uent of polypropylene oxide polyurethane rub- 
lier were an American patent, issued August 9, 1960, to 
Windemuth, Rchnell and Bayer, now footnote 3 and so 
forth. 

Now, the footnote 3 shows the patent number he is talk- 
ing about is 2,948,691, which is the same as Plaintiff’s 
Kxhibit 5 that T have just been talking about. 

1'hen Dr. Price goes on to say: 

“This patent claims products and processes of con- 
densation (781) of diisocyanates witli polyalkylene ethers 
■\\dth at least two hydroxyl groups per molecule and of 
molecular weight above 500. 

While the claims cover all ])olyalkylene oxides, the dis- 
closure and chemicals mention only ])olyethylene oxides.” 

Ro he interpi‘('ted the disclosure, aside from the chemi- 
cals, in the same Avay that T have just done. 

Then he went on to say: 

“These (rerman clieinists were working in a laboratory 
which led the world in fleveloping ])oly ester polyiarethanes. 
In a patent filed over two years after our conception and 
reduction to practice they had clearly failed to recognize 
the significant advantage of the propylene oxide unit over 
the ethylene oxide unit in decreasing water sensitivity and 
crystallization.” 

fn other words. Dr. Price says that this Windemuth 
and Bayer patent does not show jn-opylene oxide. So at 
that time he interpreted this ])atent the same way that T 
just did. 

Q. Dr. Colburn, when Dr. Mark was on the stand he 
talked about ether oxygens and the side chains on some 
of these molecules as being inert. Would you explain 
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that? A. Well, he was describing the reaction of diols 
or some kind of a i>olyol, I have forgotten which, I think 
it was diols with urethane in general and explaining how 
the hydroxyl reacts with the isocyanate to produce the 
urethane. 

(782) In that connection, of course, the rest of the mole- 
cule is inert. So [ don't ([uarrel with that at all. 

But if we consider the original work by Bayer where 
they did not have long chains of polyethers, but had 
something else in there, then we can consider the effect 
of the presence of these ethers. They are chemically inert 
in this reaction, that is true, but the physical properties 
of the products will be different. 

Just because you have the hydroxyls on the ends and 
react with isocyanate doesn't give you the same product 
in e\'ery case regardless of what is in between the 
hydroxyls, so T .just want to say that what is in between 
is important and hero we are dealing with Avhether tin' 
in behveen part being propylene units or ethylene units is 
important. 

So we can’t ignore this matter here. 

Q. What about tlie side chains? A. Noav, the side 
chains are thes(' carbon atoms sticldng out to the side. 
When the propylene oxide condenses with itself to build 
up this long chain, the oxygen link is connected to the 
end carbon of the chain of .3 on one and from there to 
the middle carbon of chain of 3 on the other. This is the 
Avay the reaction goes. 

It is not a case of the hvo ends hooking up in a straight 
line so that you haA’e 3 carbon atoms in a row between 

(783) the oxygens. They hook up so that there are two 
between the oxygens, repeating units of tAvos and then 
tlie methyl gi-oup sticks up on the side. 

When you have ('thylene oxide you also have repeating 
units of tAAm so it Avould appear at first glance that there 
is a similarity, almost the same thing, and my contention 
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is that this methyl group sticking out, which is called 
a side chain, does have a profound influence on the 
products. 

This is the thing that makes the product insensitive to 
water. 

This little thing that you would think doesn’t do any- 
tliing makes all the difference in the world between the 
successful product and the umsuccessful one and this 
marked effect was unexpected. 

The side chains produce some other effects like ability 
to maintain flexibility down at the lower temperatures 
and so forth. But the main unexpected result is this 
remarkably different sensitivity to water. 

Q. "Would you look at the chemical engineering article, 
Plaintiff’s Exhibit 10, Doctor? A. Yes. 

Q. How does this fit into the oliviousness picture, if you 
will, of the "Hei.ss patent? A. This is the article that 
gave out the news that a (784) no\'el polyurethane had 
been introduced at Princeton Plastics Laboratories and 
it was made from castor oil and diisocyanate. 

Now, castor oil is a polyester. 

It is not a polyether. 

Tt is a triol, but it differs entirely from the polyethers 
that we arc' considering here since it is a polyester and 
in that sense it is another chemical of the kind of poly- 
c'sters that were in the original Bayer article. 

Tn other words, going from ])olyester to polyether was 
an advance in itself regardless of which kind of polyether 
if was, and this is another cliemical of a polyester. 

T think it was ]uit in for the purpose of shovung that 
cross linking can be achieved through three hydroxyl 
grou])s and T grant it does show that, but that was known 
before. 

Tn other Avords. it is an additional reference AA^hich to 
me has the sami' import as the Bayer reference. 
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Q. Noav, Dr. Colbiu-n, will you look at the Price file 
history, which is Defendant’s Exhibit D. The Hill patent 
Avas cited against Dr. Price’s application. 

Can yon tell the Court Avhat the argument Dr. Price 
used to overcome this re.jeetion in the patent office? 

Mr. Ivelton ; Mr. SAveeney, are you qualifying Dr. 
Colburn as an expert in patent prosecution? 

(785) Mr. SAveeney: T am qualifying him as an expert 
to read Avliat is in the file history, that is all. T 
think he can do that. 

Mr. Kelton : 1 will grant he can read it, yes, sir. 

Mr. SAA'Ceney: That is all he will do and tell his 
opinion of it. 

A. On Page 50 at the middle of the page in the section 
Avhich amounts to “I'emarks” by the attorney, it says: 

“The ])atent to Hill is directed to a elastomeric sponge 
material formed by, one, a reaction product of a poly- 
alkylene ethei' Olycol and a diisocyanate AAuth, tAvo, from 
about 100 to 000 parts ]>y Aveight of Avater per hundred 
parts of reaction product.” 

Then skipping a paragra])h, Avhich deals A\uth anothei' 
matter, the last ])aragraph on the page: 

“As noted in the patent to f.angerak the Hill and Kugg 
references have no suggestion of the present invention 
in Avhich polyalkylene ether glycols are cross linked A\uth 
a coupling agent such as organic diisocyanate Avith a small 
amount of a polyhydric alcohol. As noted in paragraph 
3 the Examiner also notes the lack of disclosure of a poly- 
hydric alcohol pointing out that the references are di- 
I’ected solely to polyakylene oxide polyuners unmodified 
by small amounts of highly functional alcohols.” 

(7Sfi) Then on page 61 about in the second sentence of 
the third paragraph are the words: 


/ 
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“TJiere is. 'Mo suggestion of the use of a condensation 
product of an alkylene oxide and a polyhydrie alcohols 
in Langerak, Rugg or Plill. The condensation products 
of alkylene oxides and polyhydrie alcohols in which the 
polyhydrie alcohols are used as chain starters for the poly- 
ether glycol polymer are not disclosed in the above pat- 
ents.” 

Those arguments are the same as my arguments. 

Q. There has been a lot of testimony about solvents 
and plasticizers in connection Avith the Heiss patent. 
Dr. Colburn, do any of the other references cited by the 
plaintiff disclose the use of solvents or plasticizers in 
urethane reactions? A. T think T saw one someplace in 
the Bayer article. 

Q. All right, look at that first. A. My note says it 
is on page 3. Yes. the second paragraph above the for- 
mula, page 8. Excuse me. This is of the Pretzel trans- 
lation. Whenever T say Bayer article, I am talking about 
the English translation of it. 

The Court: What exhibit is that? 

Mr. Sweeney: That is Plaintiff’s Exhibit 7B. 

A. The j)aragraph T am referj-ing to says: 

“If one mole of hexane diisocyanate and one mole of 
1,4- butylene glycol are heated in a luonochloro (787) ben- 
zene solution for about one hour, a ])olvurethane separates 
* *” and so forth. 

In other words, he has an instance of the reaction us- 
ing monochlorobenzene as a .solvent. It is not unusual in 
this business to use solvents and, incidentallv, mono- 
chlorobenzene is a first cousin to Aroclor. Chemically it 
would be about as inert or unreactive as Aroclor. If mono- 
chlorobenzene does not take part in the reaction except to 
serve as a solvent, one could reason that the Aroclors 
could also he inert in this reaction. 
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■Q. Ho-vv about the Hill patent? A. In the Hill patent — 

Q, Which is Plaintiff’s Exhibit 9? A. In Column 3 at 
the top, right at the first line: 

“Althougli not critical to the operability of this reac- 
tion, it is often lielpful in preparing uniform blown elas- 
tomeric sponges to thin the glycol isocyanate reaction mix- 
ture Avith a small amount of selected solvent such as ace- 
tone or dioxane.” 

So here is an instance where the reaction with the iso- 
cyanate is carried out in a solvent with the recognition 
that it is no more than a solvent to thin the mixture. 

In this ease tin* solvents acetone and dioxane are vola- 
tile materials which could he made to evaporate off later 
(788) if one Avanted to. Cfiilorobenzene, Avhich Bayer used, 
is less volatile than ac(‘toiH‘, bid it, too could he driven 
off by heating Avithout too much difficulty. 

These ai'o I'ecognitions that the reaction can be carried 
out Avith or Avithout solA'ent. Ft is aa’oII knoAA’n at the time 
that there is such a thing as using a solvent: that it may 
be inert in the reaction. 

Q. Hoaa' about the Price jiatent, AA’hich is Defendant’s 
Exhibit— A. This is Defendant’s Exhibit A. 

Q. That’s right. A. E.xample 3, Avhich deals Avith the 
reaction of a polyether polyol AA'ith the diisocyanate is 
carried out in alpha chloronaphthalene and this is recog- 
nized as being a solvent here. 

Ft says, “The ])olymer Avas dissolved in alpha chloro- 
naphthalene and the reaction carried out and you can 
tell from the rest of the specification that there is a recog- 
nition that the reaction is hetAA-een the hydroxyls of the 
polyol and the isocyanates of the TDI. et' cetera, and the 
chlorona])hthalene is nothing hut a .soh'ent. 

Incidentally, alpha chlorona])hthalene is a liquid and in 
this process it is converted to a dark brown elastomer. 
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which, of course, is a solid, so tlie formation of the 
polymer (789) in this Ikpiid causes it to jell or solidify. 

Alpha chloronaphthalene l)oils at 263 degrees C, which 
is so high tltat it would he vei\v difficult to get it out. In 
essence here it is a plastici'/er as well as a solvent. 

Q. Dr. t'olhiirn, during his testimony Dr. Mark said 
tliat all the examples of tlie Tleiss patent, except Example 
3. were triols where Example 3 showed a diol. I wonder 
if you would look at I'Examjjlo 3 and explain whether or 
not you agre(> with that. 

iNfr. Kelton: .May 1 have the question? 

(Read.) 

A. Well, tile answer is a qualilied yes. 1 agree that 
diethanolamine is a diol in that it has two hydroxyl 
groups. As I recall, he or somebody reached the conclu- 
sion from this tliat it would form a linear polymer in- 
stead of a cross linked ])olymer and that is not true. Die- 
thanolamine has anothei’ group in it which also reacts 
with isocyanates and, so, it has two hydro.xyls and an 
amine group, thereloiH* it is trifunctional in this reaction, 
the same as a triol. 

Tn any case, literally it is a diol, not a triol, but func- 
tionally it is a cross linking agent just like the triols 
are. 

Q. Xow, will you look at column 3, Innc 69, of the Heiss 
patent, which is Plaintiff’s Exhibit 1, and address (790) 
yourself to the language “may he plastici/.ed”? 

What does that mean to you? A. This deals with the 
([uestion of the presence of or absence of the plasticizer 
and whether it is necessary to have it and hei-e the patent 
specification says : 

“In either case the products are relatively brittle resins 
which may he plasticized and rendered more flexible by 
effecting their preparation in the presence of a non- 
reactive organic material,” and so on. 
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Tlie question is wlietlier tills may lie. gives one the op- 
tion of either using or not using the plasticizer and the 
testimony was that — so far — that this does not give one 
any option ; that this word ‘‘maybe” has to be interpreted 
the way the term may be or maybe used was used other 
places in tlie patent. 

Go to someplace where the inventor has used the same 
words “maybe” elsewhere in the patent, see Avhat they 
meant there, in order to interpret what he meant in this 
case. 


Well, T think that is maybe a bit logical, but where you 
see how the word is used elsew'here and how' it is used 
here T just don’t set' any jiossibility of confusing them. 

For exanqrle, at the top of column 4 the wmrds “may 
be used” are in the second line. Tn this case a list of 
plasticizers is given and it says “as illustrative examples 
of (791) nonreacti\-e organic liquids and solids, wdiich 
may be used in the practice of this invention, there may 
be mentioned ’ and then it gives a long list, 

This to me is plain T'higjish, there is no problem. Tt 
means that if one uses one of these non-reactive organic 
liquids, he may use one of those in this list. There is 
no confusion to me about it. 


^ Is^'owq going to Golumn .3, starting at line 10. The phrase 
may be used” appears there. Tn the specification there 
was an explanation that a class of materials that can be 
used m preparing riroducfs is the elass of amines and 
here it savs : 


Fxam])les of amines which may be used in the prejiara- 
tion of organic comiiounds containing urethane groups 
are and then there vs another long list. 

To me that means that if one is going to use amines 
he may select it from this list. Tn tlie next paragraph 
there is exactly the same kind of a use of the term Tf 
one ele^cts to use a certain class of materials, he mav se- 
lect it from this list. 
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Column 2, stai'tiiig at Line 44, there is another place 
where the phrase is list'd in the same way. Suitable iso- 
cyanates, whicli may be employed are and then it gives a 
long list again. 

(792) Rigid tliere the phrase “may be employed” means 
that if you are going to use a memlier of that class, you 
may select it from the list. Xo ambiguity whatever. 

Now. at the bottom of column 3 it is used in another 
way. This is not a case where we begin with the 0 |)tion 
of selecting something from a list and then say, we may 
select from this list,” this is a case where the option is 
whether or not to use a ])lasticizer. 

Tt says “in eithei- ca.se,” meaning wliether you are mak- 
ing cellular products or some otliel' kind or bubble free 
productions,” in either case the ])roducts are relatively 
brittle resins which may bo ijlasticized and rendered more 
flexible. 

“In other words, they may he or tlu'y may not be. T 
.■just can’t se(' any iinperativ(> need to use the ]ilasticizer 
based on this phraseology. 

Q. Di‘. Colburn, there has bc'im some' testimony about 
liomologs. Would you explain what a homolog is! A. 
Yes, T think T can do this better if I make a little sketch 
up here. T will mark this sketch AJ.3. 

Now, the idea of homologue or homologs involves a 
series oi compounds which will luivi' some property that 
\-aries gradually in degree as one adds mor(‘ and more, 
carbon atoms. 

For instance, if one has a material which has, let’s 

(793) sa.v, ten carbon atoms in a row and it is a material 
like vaseline, say. sort of a .soft .jelly like material and 
one adds another carbon atom to make 11, it .gets a little 
bit sti'ffer. If one adds another carbon atom to make 
12. it gets a little thicker yet. 

Little by little, if you .get up to 18 or 20 carbon atoms, 
the thing gradually becomes more and more like a hard 
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AV’ax. This sort of thing may happen with chemical re- 
action properties and so forth. 

So, where we go from one compound to another ])y 
adding simply a carbon atom Avith two hydrogens at- 
tached, sort of inserted in the molecule to make it big- 
ger, in most eases it is a kind of inert type of change 
(|ualitatively si)eaking. It doesn’t affect the qualities, 
the things the material can do. Tt just affects the de- 
gree of what it already does. 

If Ave take ethyleneoxide and propylene oxide. Avhich is 
Avhy Ave are concerned with the matter here, those are 
liomologs of each other. The stimcture I haA’e drawn in 
the middle represents the arrangement of the atoms, what 
Ave call a structui'al formula, fo7‘ ethylene oxide and T 
Avill mark that EO. 


The pi'opyhuK' oxide may be shoAvn AA'itli a structure 
lik(‘ this. That is tlie formula of propylene oxide. T 
Avill mark that PO. 

They differ by the |U‘opylene oxide haA’ing a carbon 
(794) Avith tAvo hydrogens in addition to AvhateA’er is in 
the ethylene oxid(‘. T left off something here. 

1 he reactiA'e part of the molecule in the reaction Ave 
are dealing Avitli is the part Avliere the oxygen is and the 
rest could be considered as not being invoh’ed in the re- 
action. 


So thes(> tAvo are homologues of each other. There may 
be some change in reactivity, a little more than voii 


usually get going from 10 to' 11 to 12 because, actually. 


thjs IS a .'iO per cent increase. Tt isn’t just like adding 

one thing Avhen you already have 99. 

^ One added to two might produce a fairly big change, 
"lit, anyAvny, this is Avhat is meant by a homoiog. 

Q. Are polypro]iylene oxide and polyethylene oxide hora- 
ologs? A. This becomes AJ 4. T Avill just put in the 

carbon atoms and leave out the liydrogens to do this 

faster. T will keep on using red like eA^erybodv else 
for the hydrogens on the OH. 


38Sa 


Dr. WiUiani dolhiirn, for Defendant, Direct 

Then we have the ethylene units linked by oxygens. 
This is polyethylene oxide. 

Xow, the jjolypropylene oxide has these methyl side 
chains and each one of those is CHg, I probably should 
put hydrogens in in one case so the difference is appar- 
ent. I will just put it on one pair of carbon atoms. 
(795) I will just take it one unit Avhere I put the hy- 
drogen atoms. If you count them you will see that the 
jjropylene case in that unit has CH, more than the 
ethylene. 

That is because the original ])ropylene oxide and the 
ethylene oxide ditfered in that Avay. These are just a 
lot of ethylene oxides hooked together to make a poly- 
ethylene oxide. 

A lot of propylene oxides hooked together to make 
the polyj)ropylene oxide and each of the units differs 
by CTT,. 

But noAv consider the moh'cule as a Avhole, there is a 
lot more than just one CH, difference. To be a homo- 
log this second formula Avould have one methyl side 
chain and no more. 

I Avant to make it clear that j)olyj)ropylene oxide is not 
a homolog of polyethylene oxide. 

The properties of imlypropylene oxide are (luit . dif- 
ferent from tho.se of polyethylene oxide partly because 
it has many side chains. 

If you condensed one mole of propylene oxide Avith 
99 mols of ethylene oxide, making TOO altogether, and 
compared that Avith a molecule Avhere you have a hun- 
dred ethylene oxide units in the chain, those tAvo Avould 
he A’ery, A’ery similar in their properties and those Avould 
he homologs. 

But these differ by more than just one little side chain. 
There is a Avhole string of them. Every unit has a 
OTT. and so these are not homologs of each other. 
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(796) Q. Dr. Colburn, during his testimony Dr. Mark 
said that propylene oxide was mentioned indirectly in 
Windemutli because of the presence of . epychlorhydrin. 
Would you explain whether or not you agree with that? 
A. This was in column 4 at line 13. I think the chem- 
istry is complicated here. T Avill give my reasoning 
though and my conclusion is that I don’t agree with 
him, but it says: 

‘‘The use of eitychlorbydrin gives rise to terminal al- 
kylene oxide group which may be used for further re- 
actions.” 

That part of the explanation shows that the chlorine 
of epychlorhydrin is the thing that was reacted and leaves 
the alkylene oxide group of epychlorhydrin unreacted. 

Then two sentences above it is talking about the iso- 
cyanate — pardon me, the first sentence of paragraijh, 
starting line 6, says, “Furthermore, the isocyanate modi- 
fied the polyglycol ethers are valuable intermediate prod- 
ucts for a number of further reactions.” 

So the I'cactions of the finished products are being 
dealt Avith here. 

“For instance, N,K’ dialkyl aminoethanols may be 
chemically added without difficulties, thus forming basic 
polyglycol ethers. These l)asic polyglycol ethers may 
be I’endered quaternary by means of halides Avhereby neAV 
classes of (797) compounds are made accessible. The 
use of epichlorhydrin, et cetera. 

Foav, epichlorhydrin is a substance AA'hich Avould render 
that basic jiolyglycol ether quaternary so he is talking 
about a reaction Avhicb is entirely different from the 
reaction of propylene oxide to form the condensation 
])roduct or the reaction Avith the isocyanate. This is an 
entirely different reaction, it has nothing to do AAuth 
the subject matter. 
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(798) It just happens that epichlorhydrine, technically, 
is a derivative of alkylene oxide. Lots of things are 
derivatives of each other and that may or may not he 
of significance. 

In this case, it is not of any significance at all hecaase 
the epichlorhydrine is not nsed at all in the same way 
that the alkylene oxides are used in this invention in 
general. 

Q. Now, Dr. Colburn, Avill you look at the Ib’ice patent, 
Avhich is Defendant’s Exhibit A. 

AVould you explain Avhich of the exam])les in that patent 
support the claims? A. The claims are all directed to 
a reaction with a di-or polyisocyanate with a condensa- 
tion product of a polyhydric alcohol and aii alkylene 
oxide, to put it generally. 

They all have the polyhydric alcohol as a feature and 
those are things that have 3 to (! ]irimary hydroxyl 
groups. 

Now, example one uses as the glycol I'COX fluid 
75H1400 and then it explains what that is, a polyglycol 
copolymer of 7;") parts of ethylene oxide and 25 parts of 
propylene oxide having two terminal hydroxyl groups, 
et cetera. 

That, everybody agrees, is a diol. So, tlie work (799) 
Avith that is not in support of the claims of the patent, 
Avhich recpiire at least three hydroxyls. This diol has 
only two. 

The code letter H in the VCOX name refers to the 
fact that it is based on ethylene oxide and the first 
number 75, is the proportion of the ethylene oxide as 
compared with propylene oxide. This is ])art of the code 
of the DCON Carbide Company. 

Going down to example four, it uses 74H1400 and tlu' 
testimony of Dr. Mark was that he suspected that was 
the same kind of thing as example one, but he wasn’t 
sure, so he really couldn’t answer as to whether that 
was a diol. 
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Considering that the code letter 11 means these are 
the diols, in this case, if you took it literally, it would 
mean there was 74 percent ethylene oxide. T suspect 
it is a misprint, hut in any ease, it is still a diol, so 
example four also deals with a diol. 

Example two has no isocyanate at all. Tt is directed 
to making a polyester, so that is not in support of any 
of the claims because they all require reaction with 
isocyanate. 

Those are claims one, two and four that 1 have dis- 
cussed so far. 

Example 5 uses pluronic, and this, everybofly has 
agreed, is a diol. Ro, this example also does not supi)ort 
the claims. 

(800) Tncidentally, T just happened to notice in tliat 
same column (3 there is a table of results of some tests 
at the top and it shows tlie volume increase on soaking 
in water for a product as being 172 percent. That is 
the middle column, the fourth item in that table, refers 
to the product EM7B swelling in water to the extent 
of 172 percent. 

That is the rubber\' mattulal made by the reaction 
of the UCON 74111400 with TDl. In other words, this 
is a diol isocyanate reaction product in which 75 per- 
cent of the alkylene oxide units are ethylene oxide. 

I want to point out that that confers water sensitivity; 
this is another example of a place whei'e the litoi'ature 
shows water sen.sitivity when there is a lot of ethylene 
oxide present. 

Going liack to this question, we have only example 3 
and that is the reaction product of propylene oxide with 
pentaerythritol. That would be expected to give a poly- 
ether tetrol and then, that is reacted with TDT, so if 
there is any example here that supports the claims, this 
is it. This is the only one. 
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(801) Q. Now, Dr. Colburn, will you look — 

The Court; Why don’t we take a ten minute 
break. 


(A short recess was taken.) 


By Mr. Sweeney: 

Q. Now, Dr. Colburn, would you look at the Herbst 
reports, which are Plaintiff’s Exhibits 18, 20, 22 and 24, 
and tell the Court what the experiments you lind as 
the source of Example 3 of the Price patent? A. Ex- 
ample 3 of the Price patent has certain details, for ex- 
ample, it says; 

“70 cc'.s of propylene oxide, (1.8 p^ranis of pentiU'rytliritol, 
about 1.5 grams of sodium placed in a pressure reactor” — 

The Court: Where are you readingf 

The Witness: T am reading Example 3 of the Price 
patent. 

The C’ourt: I have it. 

A.. (Continuing)'* — and the temperature of 142 to 150 
degrees C.” 

Then it says, “This formed a \'iscous brown polymer.” 

Ihe only place in all four of these Herbst reports that 
has a reaction like that is on Plaintiff’s Exhibit 18, the 
very first item, where he says : 

“6.8 pams of pentaerjdhritol, 70 cc’s of (802) propy- 
lene oxide and about 1.5 grams of sodium were used.” * 

He has two reactions where that was done. One a 
pressure reaction and one a reaction at room temperature. 

The example refers to the pressure reaction. So the 
reaction of the example is No. 1, right at the top of 
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Plaintiff’s Exhibit 18 and there is no other example in 
lierbst’s reports which have just those proportions. 

Tliere are different proportions of propylene oxide or 
different amounts of sodium and so forth, llhe only dif- 
ference as tlie example says 142 to 150 degrees C and 
Herbst’s report has 140 to 150 degrees C and if we ac- 
cept that as meaning the same thing, then this example 
follows the process of this particular lierbst experiment. 

Q. Whicli is shown in Plaintiff’s Exhibit 18? A. Tlnit 
is right, yes. 

Q. Would you deal with the reaction i)etween the penta- 
erythritol and the propylene oxide, Di‘. Colburn? What 
happened there? A. Ves. Now, it is described in tlie 
disclosure of the patent and obviously expected from 
these Heriist reports and the letter that Dr. Price wrote 
afterward to the patent attorney, that was Defendant’s 
Exhibit B, tliat a reaction took place between these in- 
gredients to produce a I'eaction product where propylene 
oxide polyether chains were attached (803) to each of 
the original four hydroxyls of the pentaerythritol. Just 
like the bottom i)icturo of E.xhibit AJ‘2. 1 had that up 

there before. 

Now, the reason for my having said something about 
primary and secondary hydroxyls is that in this j’eaction 
with the propylene oxide or ethylene oxide, primary 
hydroxyls are much more reactive than secondary hy- 
droxyls. 

Idle hydroxyls on the pentaerythritol arc* active. ’Phe 
propylene oxide reacts with them to attach itself and 
start building up the chain. As soon as the first pi’opy- 
lene oxide combines with the hydroxyl pentaerythritol, 
you have a little chain and that chain has a newly formed 
hydroxyl on it, but that is a secondary hydroxyl, less 
reactive. 

The other three hydroxyls in the pentaerythritol are 
still active as compared with the newly formed one and 
so some more propylene oxide would tend to react with 
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the remaining unreacted peiitaerythritol liydroxyls rather 
tlian tend to extend the chain and this reasoning is also 
given in Sokol’s patent, which was directed to making 
these kinds of compounds. 

So, the point of all this is that witli a lot of extra 
propylene oxide around, 20 propylene oxide molecules 
for every one of peiitaerythritol, the attack (804) of the 
propylene oxide on to tlie peiitaerythritol would use up 
the peiitaerythritol right away and you couldn’t have 
any left over. When the reaction goes, it attaches to 
the four primary hydro.xyls of the peiitaerythritol and 
then the chains build up and if at all goes smoothly as 
expected, all these propylene oxides ivould build the 
chains up and you would come out with a big molecule 
having these four branches and tlie molecular weight 
would be on the average l,2n() from these amounts of 
reactants. 

Actually, the molecular weights. 1 don’t know just 
what they were because tliey didn’t run tbe test on 
this particular batch, but where they did run molecular 
weights, they were (i4() and reading tliC' specification it 
appears that they expected to have molecular weights in 
the 600 range, maybe 1,000, something like that. T really 
have no way to know wliat the molecular weight in this 
particular case is, but to tlie extent that we can say 
this reaction is analogous to others where they ran the 
reaction in somewhat the same way, it would be in the 
GOO to 700 range. 

This means that the reaction, at least to a great degree, 
did not go as it was expected to go. They got a molecular 
Aveight of about half of what was expected. 

In other words, these polyprojiylenes didn’t add (805) 
on and keep on building up the molecules. Romething 
else happened. 

Then they found on Plaintiff’s Exhibit 18 in this refac- 
tion about .5 grams of unreacted peiitaerythritol was 
recovered and no doubt if a half a gram precipitated out 
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of solution, the solution that Avas left Avas saturated Avith 
pentaerythritol, so there AA^as some additional amount of 
unreacted pentaerythritol. T don’t knoAV hoA\' much, but 
the fact is that the experiment sIioaa'S that there was 
unreacted pentaerythritol left OA’er. 

Noav, that is A^ery, very difficult to understand. Well, 
it is almost unconceivable that you AA’Ould have all four 
hydroxyls of some of the pentaerythritol Avithout having 
any propylene oxide attach to it while the rest of the 
propylene oxide Avas used up some Avay. There is no 
mention of some other unreacted ingredient like propy- 
lene oxide, for instance, and he did mention that he 
recovered the pentaerythritol so presumably if something 
else Avas left over, that Avould have been mentioned. 

So just taking it on its face tliere Avas unreacted penta- 
erythritol and tliis just doesn’t make sense if aa'c are 
getting the prod\iet that they expected to get. 

In another exhibit, Avliich 1 think is Plaintiff’s Exhibit 
24, yes, page 2, tliere is a paragraph, “Soduim (806) as 
Catalyst,” and tliis is talking about an atmospheric pres- 
sure reaction, so it isn’t precisely the same as our pres- 
sure vessel reaction, but as Dr. Herbst described his 
tests, the pressure vessel Avas open at the beginning, 
obviously it had to be open for him to put his ingredients 
in. So at that stage he doesn’t haA'e a pressui'e reaction 
and so it is just like the reaction in the glass vessel 
at atmospheric pressure. 

He cooled to 5 degrees and then added the sodium 
and tlien alloAved to Avarm up to room temperature. Up 
to the point AA-here he put in the sodium at least, the 
pressure reaction and this reaction are the same. 

Now, I don’t knoAv Avhether he put the cover on this 
pressure bomb before it came up to room temperature 
or not, but at least at that stage AAdnle it is Avarming 
up there is no significant pressure buildup as he is 
coming up to room temperature, so the reactions tliat go 
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on in that pressnre bomb are probably just like what 
he is describing here. 

He goes on on page 2 to say, “The mixture gradually 
became more and more milky and at 18 to 20 degrees 
refluxing commenced. 

That means there was a substance present that was 
boiling. "Refluxing means it was boiling. The vapors 
(80?) are being cooled by a condenser, which is cold 
overhead and then the condensed vapors drop back down, 
that is Aviiat r-efluxing means to a chemist. 

Tn other words, there was present some substance that 
boils at 18 to 20 degrees. Dr. Herbst said he didn’t 
know what it was. 

He was asked what it Avas on Plaintiff’s Exhibit 22 
there is a Herbst report and on the first page of that 
under a section headed “Summary” are four items listed. 
The fouifh one says, referring to what is asked in this 
progress report, T am just reading the tyi)ewritten part 
now, “Details of the preparation of PO, PET polymers 
of molecular ratio of 100 to 110 to 1 are gi\’en.” 

Then Dr. Price testified that lie in his own writing 
added these little editorial comments and he added the 
fact that tills item four refers to the sodium catalyzed 
reaction and then he wrote in “an unidentified by product 
gaseous at room temperature Avas formed in each case.” 

So Dr. Price also could not identify this 18 to 20 
degree boiling point substance. 

Tf the reaction Avent to produce this polyether tetrol, 
as they tliought it did, this substance Avould not be pro- 
duced. There Avas no explanation for this being (808) 
there. 

Noav, T don’t know Avhat happened tliere, but getting a 
molecular weiglit of half that expected, finding some un- 
knoAvn, unexplainable by product, finding unreaeted pen- 
taerythritol left oA'cr at the end suggests that the reaction 
did not go as expected and it is A'ery possible that they 
did not even have this polyether tetrol. I don’t know 
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■whether they did or not ; it doesn’t look lil^e they did, but 
at the very least there is a substantial doubt as to -whether 
they did ever make that at that time. 

Q. Dr. Colburn, would you now look at Plaintiff’s Ex- 
hibit 20, which is the second Herbst report, on page 2, 
under Section c. A. Yes. 

Q. Wliat is de.scribed there? A. There is described 
the reaction between propylene oxide polymers and di- 
isoeyanate compounds. 

Q. What is a propylene oxide polymer? A. That is 
soTuething that T had explained before. That is poly- 
pT'opylene oxide. Propylene oxide reacting with itself 
to build up a chain of propylene oxide units, that would 
be a polyether diol, a material which does not cross link. 

Now, in this exhibit we are talking about, the (809) 
propylene oxide itself was allowed to react with sodium 
without any pentaei’ythritol being present. 

Dr. Herbst, as T recall, testified he is not sure that he 
<‘ver did this. Maybe he thought the pentaerythritol was 
always there, but this is a whole section of the report 
with a heading “The Reaction Between Propylene Oxide 
Polymers and Diisocyanate Compounds.” 

It is obviously a study of what liapjn'iis when the 
pentaerythritol is left out and left out purposely. 

Well, the sodium reacts with the propylene oxide and 
there we7’e two tests. One for 20 minutes, one for a whole 
day ajid in one case it said it gives a lirown solid polymer, 
that is the one after 20 minutes. Tn the other case it 
doesn’t say Avhat the material looked like. 

Then either one of these reacted Avith diisocyanate 
produced a hard, brittle polAuner. So they got hard brittle 
polymers Avithout any pentaerythritol present. 

Then it said, if the same reaction is used dissolved 
in diethylphthalate, a hard I'ubbery material was ob- 
tained. All attempts to dissohm this mbberA^ material in 
organic sohmnts have failed. 
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Tliat wa.« interpreted a? meaning that cross linking had 
occurred. 

Tlicso materials, hard brittle polymers, hard (810) 
rubbery material in the presence of the solvent or plas- 
ticizer insoluable in solvents are the very criteria that 
were used in the other experiments to conclude that cross 
linking had occurred. 

The testimony was that, .sure, it cross linked, other^vise 
you Avoiildn’t have gotten these hard brittle materials. 
The. fact that the material was insoluble in solvents 
.showed it had cross linked. 

ITere we have hard, brittle cross linked materials that 
were produced by this process where the sodium was put 
in, the propylem* oxide was put in, the diisocyanate was 
put in. I’he thing that was left out was the polyol upon 
which this polymer was to have been built. 

So the fact that they got these hard, brittle poljrmers 
or rubbery material with diethylphthalate is no evidence 
Avhatevi'r that they had a reaction between the propylene 
oxide and the pentaerythritol. 

They got the same products described in the same 
terms even with the pentaerythritol being absent. There- 
fore, T think again that there is a very, very strong doubt 
wlu'ther they (‘Ver got this pentaerythritol polypropylene 
]ii-oduct. the condensation product, the polyether tetrol. 

(J. Do(‘s TTerbst i^how an excess of the toluene diiso- 
cyanate. which Dr. Trice said Avas necessary for this 
(811) reaction? A. Tlerbst’s reports heri' nowhere show 
th(> amount of TDT, the diisocyanate. 

On page 3 of Plaintiff's Exhibit 24 th(‘ reaction, sup- 
posedly the details of the reaction, betAveen the PO, PET 
polymers and the diisocyanates are giAmn and it starts 
right out saying: 

“(Qualitative reactions Avere carried out.” 

That means not quantitatm*. 

Tlie materials Avere not Aveighed to quantities. 


399a 


Dr. William Colhurn, for Defendant, Direct 

Tho noxt H('nti'm‘c says; “The procedure used was as 
follows : 

“About four to five cc’s" again an indefinite amount, 
“of tlie PO, PET polymer was placed in a test tube and 
a few flrops of the diisocyanate compound added.” 

That again is not a measured amount. 

Then it goes on and apparently they cautiously added 
more drops and more drops until the reaction was finished. 
9diere is no nu'asurtnnent (h'serihed for the ratio of the 
TT)T to the condensation product. 

One would infer from this, if this describes the details 
of the reactions in general, that there never was a 
measuremeid'. llowev(>r, the notebook isn’t here and Dr, 
TTerbst testified that lu‘ did measure and in Blxample 3 
(812) were lb grams of T!)l for (>very hundred grams of 
the condensate was ns(>d must have been something that 
came from some one of tin* lost experimental notes. 

Q. When you say Example 3, you mean Example 3 of 
the T’rice patent? A. Yes, excuse me. 

Q. AYhich is Defendant’s Exhibit A? A. Right. 

Q. Please proceed. 

How much TDl is listed in Exami)le 3? A. In Example 
3 there is 100 grams of polymer dissolved in alpha- 
chloronaphthalene and lb grams of TDT were added. 

Now. the question is: 

Ts that an excess? Dr. Price testified that, of course 
it is an excess. Yon had to have an excess, the reaction 
couldn’t go without an excess. You wouldn’t get these 
hard products without it and so forth, so he knows there 
was an ('xcess. Hut lu' couldn’t pin down the source of 
this lb grams. 

Now, if we take this lb grams we can calculate whether 
it is an excess. There is no problem in calculating that 
out. but T would like to put <lown a little explanation on a 
chart giving the basis for this calculation because (813) 
it is obviously an important point. 
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Q. This would bp AJ-5, Defendant’s AJ-Bl A. Right. 
Just to make tins simple T am going to represent a polyol 
liy a wiggly line to represent the chain the middle part 
of the moleeule and put OH’.-; on the ends in red. That 
is the expected product, whose existence I doubt, but 
T can’t be absolutely sure it is not there, but I strongly 
doubt it. 

Now, this is to react with a diisocyanate and T will 
represent that liy, let’s say, a circle with the diisocyanate 
portions as little blue hooks. The reaction is one where 
the blue hook connects with the red OH. 

To got a complete reaction Avbere you have an equivalent 
amount of the isocyanates there would have to be as many 
blue hooks as there are red OH’s and excess means that 
you have more isocyanate molecules than are sufficient to 
react with all tlie OH’s so to make this work out right 
you Avould have as a minimum two of these diisocyanates 
for every one of the condensation product in terms of 
number of molecules. 

Now, since these molecules have weights and we know 
bow much they weigh and we know bow much material 
was weighed out, it is possible to calciilate how many 
molecules of each one were there. There are proportions 
(SI 4) and this is what T did. 

I have to make an assumption as to what the moleciilar 
weight is in order to make the calculation or else T have 
to know the molecular weight. 

Tn the case of the TDT the molecular weight is known, 
that is 174. The amount you need to get one hook is 
half of that, 87. T will call that the equivalent weight. 
That is the amount that is equivalent to one of the red 
OH’s. Tn this thing they made we don’t know what the 
molecular weight was unless we assume that the molecular 
weight of 640 that was found in other cases was the 
molecular weight of this material. 
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So let us say the molecular weight was 640. The pro- 
portion of that that corresponds to each of the OH’s is 
one-fourtli of it so the equivalent weight is 160. 

In order to have enougli isocyanate to react with this 
tetrol, for every 160 grams of the tetrol we have to have 
87 grains of isocyanate and to have excess isocyanate we 
need more, more than the 87. 

In other words, the ratio 87 to 160 is the minimum 
amount of isocyanate that we need and we actually need 
more than that to have excess. 

Well, it turns out that if T calculate how much isocy- 
anate would he needed for 100 grams, the amount (815) 
they used in Example 3 of the Price patent, it turns out 
that they would have needed 55 grams. They actually 
used only 15 so there was nowhere near an excess even 
thougli tliey said tliey got these hard, brittle cross linked 
polymers, which proved there was an excess, and if we 
accept the numhei’ as re]iresenting an actual experiment, 
there wasn’t enough. 

Whatever liappeued was sometliing else. 

Now, let’s give tliem the benefit of the doubt on whether 
this tetrol was formed and say actually it was formed. 
All the propylene oxide reacted Avith the pentaerthritol 
as expected to give the tetrol that was required the 
molecular weight of tliat then Avould liave been 1296. 

That can be calculated theoretically by just adding up 
the weights of tlie propylene oxide and the pentaerthritol 
that are supposed to have combined. 

For each of the four hydroxyls in tliat case, then, we 
would have a fourtli of 1296 Avhicli is 324. 

Tn tliat case, then, we Avould have to have 87 grams of 
isocyanate for each 324 grams of the tetrol. Now, this 
is granting that they really did have the tetrol there and 
that T am all Avrong in doubting Avhether it Avas formed, 
they Avould still need this proportion of isocyanate (816) 
as a minimum. For every hundred grams of this material. 
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tlio amount of isocyanate needed would have worked out 
to be 27 grams. So the 15 was still insufficient. 

In thi.s case would he needed 55 grams of the TDT, In 
this case would be required 27 grams. 

T wrote in blue to represent the isocyanate. Therefore, 
in that experiment described in Example 3 there was no 
excess of isocyanate at all and whatever happened was not 
due to the reaction l)etween this polyol and an excess of 
the diisoCyanate. 

Mr. riweeney: Your Honor, at this time could I 
offer Defendant’s Exhibits A,T-1 through 5, which 
are Dr. Colburn’s luiiul made charts. T will, as soon 
as possible, have copies reproduced for the plain- 
tiff and delivered to them. 

Mr. Kelton: No objection, your Honor. 

The Court: They will be. received. 

(Defendant’s Exhibits A.T-1 through 5 received 
in e\ndence.) 

Mr. Sweeney: T have no further questions. 

The Court: r,et me — ^liefore you finish your direct 
— let me be sure that T understand the contentions 
on this hetwi'cn the two parties. T am directing 
this to Mr. Kelton, too. 

(817) 1 now understand by the difference between the 

plaintiff’s claims and tlie defendant’s contentions 
in respect of the prior art as regard the Bayer, 
Windemuth, Hill patent, T think T understand. 

What r am sure of i.s — don’t want too much 
comment about it, but T am raising it so that you 
can have Dr. Colburn comment on it, since it may 
not be clear to me, and Mr. Kelton Avill be in a 
position to rebut it — as T understand the conten- 
tions here is that Heiss patent is invalid because 
of prior art, whicli T think T now understand the 
contention and that, in any event, if there was no 
prior art that Dr. Price — am probably using the 
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incorrect term — reduced to methodology whatever 
is claimed in TTeiss before he did it, is that cor- 
rect? 

Mr. Kelton: That is my contention. 

Tlie Court: You are claiming it is not and the 
testimony of Dr. Colburn particularly in respect to 
AJ-5 is addressed to that! 

Mr. Sweeney: Our position is that whatever Dr. 
Price did through his lab assistant in 1949 he did 
not make Mr. TTeiss’ invention. 

The Court: All right, T jiist wanted to be .sure 
that T understood that. 

Mt'. Sweeney: Mliat Dr. Colburn has been testify- 
ing (818) to is why. 

The Court: This is a new science to me and I 
want to be sure T understood your contentions. 

Mr. Sw(‘eney: Would you like me to ask Dr. 
Colburn any more questions to help you out? 

The Coiirt : No, T think if I have stated what the 
contentions ar(‘ correctly and Mr. Kelton nodded 
and you agreed to it, T think T understand. All 
right. 

Mr. Swetuiey: Then T have no further questions. 

Th(‘ Court: All right. 

Mr. Kelton : Could T have about five minutes, 
your TTonor? 

The Court: Sure. 

* ♦ • 

(824) Cros.s ExamimiHoti hp Mr. Kelton: 

Q. Dr. (^olburn, in a good deal of your testimony on 
direct you were refeiu-ing to stability toward hydrolysis, 
if T have my notes right. A. That is right. 

Q. You made many references to stability of hydroly- 
sis, didn’t you? A. No, T don’t think so. Just one. 
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Q. Just om ! A. T pointed out that the polyethers have 
a stability to hydrolysis that is not possessed by poly- 
esters. So contrasting — 

Q. Tl'.at would be unexpected, didn’t you take that posi- 
tion? A. Not at all. 

Q. No? A. No, T didn’t say that at all. 

Q. Let me ask yon: Would it lie expected that tliey 
would have more resistance to water or more stability to 
hydrolysis? A. Would polyethers have more stability 
to hydrolysis than polyesters? 

Q. Yes. (825) A. The answer is yes. 

Q. You Avould know that? A. Yes. 

Q. That would have been known at the time Mr. Heiss 
claims to have made his invention and hied his applica- 
tion, Avould it not? A. Yes. 

Q. You have read. T take it, the Heiss patent because 
you have testified Avith regard to it? A. You are right. 

Q. T A\ull ask you: Does the Heiss patent anywhere 
make a comparison from the standpoint of water sta- 
bility betAveen polyesters and polyethers 1 A. Well, when 
T read it. T Avasn’t looking for that point and T don’t have 
any note marked op it. 

Q. Let me ask you this. Dr. Colburn: You said that 
castor oil Avas a polyester, didn’t you? My notes in- 
dicate that you did. A, Yes, T did. 

Q. A polyester. 

Did you note any example in the Heiss patent using 
ca.stor oil? A. T think there AAms one, at least. Yes, the 
last couple of examples, as T recall. 

(82d) Q. IfoAV about Example 9? A. Night. 

Q. That is an e.ster triol, is it not? A. Yes. 

Q. But you say it is polyester — polyester Avould re- 
sult. light? A. No, T said the castor oil is a polyester 
triol. 

Q. A polyester triol? A. That’s right, triat is Avhat 
my testimony was. 
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Q. Yon Avoron’t then distinguishing its uses for reac- 
tion Avitii polyisoeyanate, then, as being a polyester reac- 
tion? Were you or Averen’t you? A. No. The reaction 
with isocyanate is between the hydroxyls. The poly- 
('ster is elscAvhere in the molecule. 

Q. T beg your pardon, Dr. Colburn, because I got the 
iiiipre.'^sion you Avere indicating by your testimony that 
the Plaintiff’s exhibit that Avas the Princeton Avork, you 
remember, 1 don’t immediately recall the number of it, 
Plaintiff’s Exhibit 10, Avas really polyester A\mrk? A. 
Yes, I did say that. Ilut apparently Avhat T have to 
clear iij) is the difference betAveen — 

Q. Before you do that — A. Excuse me, T didn’t fin- 
ish an.sAvering the question before the last one. T stood 
up to exjfiain it and tlien you (827) asked me another 
(piestion. 

Q. (io ahead. A. That liad to do AAuth the difference 
iK'tAveen the polyether and the polyester. 

Q. 1 didn’t ask you, did I, the difference between a 
polyether and a polyester? A. In essence you did. 

Q. All rigl'it, if you Avant to give it, go ahead. A. The 
ester linkages are along the backbone sorneAvhere be- 
tween the hydroxyls. 

The hydroxyls react Avith the isocyanate and the poly- 
ester portion is the ])ortion hetAveen the hydroxyls. 

Tn tli(' case of castor oil, the part of the molecule be- 
tAveen the hydroxyls that react Avith the isocyanate has 
ester groups in it. 

Tn a polyether it does not. The reaction Avith the iso- 
cyanate and the hydroxyl is the same in either case. Tt 
doesn’t make any difference Avhat is in the middle as far 
as that reaction is concerned. 

When you are all through and have tliis big polymer 
Avith urethane linkages, the backbone in the middle breaks 
up because Avater attacks those ester groups and that 
is the difference, and castor oil is one of the things that 
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lia.s tliree ester groups in it along with, the three hydrox- 
yls (828) that are also in the molecule. The reaction 
with the isocyanate and the castor oil is between the 
three hydroxyls on the castor oil molecule and isocya- 
nates, but the part in the middle has esters in it just 
like other polyesters. 

Mr. Kelton : Thank you. 

Q. Now, T am still not clear. Doctor, what your posi- 
tion Avas Avith regard to Plaintiff’s Exhibit 10. 

T show you a copy of Plaintiff’s Exhibit 10. T per- 
haps didn’t understand your testimony on direct witli 
regard to it so Avould you tell ane AAdiat it is? A. It Avas 
that castor oil is an ester tnol and its reaction Avith 
(liisocyanates is like that of other polyester polyols A\dth 
(lii.'socyanates and in that sense it is no different basically 
from tlie reactions of polyesters with diisocyanates that 
Avere the subject of the earlier (rerman Avork. 

The earlier German Avork, as AA^ell as this one, does not 
teach one to use polyethers or polyether polyols. 

Q. Noav, can you tell me if there is any difference in 
substance betAveen the Avork that is shoAAUi in Plaintiff’s 
Exhibit 10 and Avhat is set forth in Example 9 of the 
Heiss patent at the bottom of column 5? A. No, there 
is jio difference in, again, speaking in generalities. 
(829) Q. So Example 9 is substantially the same, thing 
as this chemical engineering article that Avas published 
in April of T9;.)0, is that right? A. F thirds you used 
th(‘ word “substantially” and that gives me a little trou- 
ble. but it is the same chemistry. The same chemical 
])rocess is going on. 

Q. Noav, Avith regard to Example 9 of the Ifeiss pat- 
ent, T ask you: Does Mr. Heiss indicate that this is an 
undesirable product? A, No, sir. 

Q. As a matter of fact, he says it yields a flexible 
bubble-free resin, doesn’t he? A. Those are his Avords. 
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Q. T think you referred in answer to my question 
aliout castor oil in the Heiss patent, you were looking 
or aliout to refer to some other examples. 

Would you point them out? A. You asked me if castor 
oil was mentioned and I quickly noticed that Examples 
24 and 25 have castor oil involved some place. 

Q. Yes, 24 uses castor oil and 25, if I understand it 
correctly, used a hydrogenated castor oil. A. That is 
right. 

Q. AYouhl a liydrogenated castor oil he an ester triol? 
(830) A. Yes, sir, 

Q. These, except for the use of a catalyst, that is, 
by “these” T mean hlxamples 24 and 25, except for the 
use of a catalyst are chemically the same as hlxample 
9 of the rieiss patent, aren’t they? A. Well. 1 would 
have to consider the proportions and how much excess 
isocyanate there is and things like that. 

Q. Will you please make tlie consideration, then, if 
you have to? A. T think T can without wasting too much 
time figuring. 

Q. That is very good. A. Basically the chemical re- 
action of the isocyanate with the hydroxyl is the same 
thing in any case. 

Latei' on exces.s isocyanate iiiav itself take ])art in 
cross-linking and produce the gas and so forth, and the 
extent to which that will occur will depend partly on 
how much excess there is. 

So I think you are looking for an answer to the ques- 
tion of whether the basic chemistry between the iso- 
cyanate and the hydroxyl is the same in all these three 
examples and if that is your question, the answer is yes. 

Q. Doctor, it is true also, isn’t it, that castor (831) 
oil has secondary hydroxyl groups? A. Yes, that is 
correct. 

Q. And it is still able to react chemically, is that not 
true? A. The distinction between primary and secondary 
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that I was making was in the reaction with propylene 
oxide. 

In this case we are talking about the reaction of the 
hydroxyl with the isocyanates so it is a different reac- 
tion, but the answer is the secondary reacts here. 

° Q. Dr. Colburn, looking at my notes it seems that you 
made a distinction with regard to polyethers between 
polyethylene polyethers and polypropylene polyethers. 

Do you recall that? A. Yes. 

Q. That, as I understood, had to do with water sen- 
sitivity? A. It had to do witli the water sensitivity of 
the polyurethanes made in the two respective cases. 

Q. Water sensitivity of the product, the polyurethane 
product made of the two? A. That is right. 

Q. With reference to the lleiss patent, do you find 
any such difference disclosed in tlie patent specification? 
A. No, T don’t. 

(83'2) Dr. Colburn, the only possible couqiarison would 
be in Example it seems to me, or Example 11, excuse 
me. 

There is a comparison there between the products of 
ethylene and proiDylene oxide condensates, then reacted 
with polyisocyanate. 

Have T stated that correctly? A. 1 don’t think there 
is a comparison. There is simply a listing of four ex- 
amples, four reactions, and a statement that they all 
produced flexible bubble-free resins. 

There is a comparison in the effect of the molecular 
weight; in other words, one with moi’e ethylene oxide 
as compared with the one with less ethylene oxide is 
more flexible. 

The same applies with the pair of propylene oxides, 
hut basically this is not a comparison thing. Tt is just 
a statement that four reactions were carried out. 

Q. On this water sensitivity distinction to which you 
have refei'i’ed several times so far as polyethylene poly- 
ethers and pohTjropylene polyethers are concerned, was 
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not disclosed to the public or the Patent Office in tliis 
specification, as I understand you? A. That is correct. 
(833) Q. Isn’t it true, Dr. Colburn, that so far as the 
ability to react — strike that. 

I.sn’t it true. Doctor, that the reactivity, the qualita- 
tive reactivity of ethylene oxide and propylene oxide are 
substantially the same? A. Toward what? Tn what re- 
action? 

Q. Generally speaking. A. Let’s restrict it to reactions 
of the oxide ])ortion of the molecule and the answer is 
yes. 

Q. Yes? A. All right. 

Q. There may be some difference in tlie rate of I'eaction 
between the two, l)ut it is a relatl\'ely small difference, 
isn’t it? A. Well, the words “relatively small” are rela- 
tive terms, 1 siqjpose, but in my interpretation T agree. 

Q. Do you have any idea what it is; what the differ- 
ence is? A. There' are lots of }-eactions. Tf we are talk- 
ing about the reaction with, sayq the xu’imary alcohol 
pentaerythritol, there isn’t much difference. 

Q. In a co-polymerization reaction between ethylene 
oxide and in' 0 ])ylene oxide, what would be the relative 
reaction rates? Ma\-e yon got any idea? (834) A. That 
is a different animal than just having j)ropylene oxide, 
or ethyleiu' oxide take x’urt in the same rc'ac'tion because 
once the reaction has started, you have secondary and/or 
primary alcoliols in the airc'ady polymerized imrt of this 
thing, but in that reaction, let’s say xiolymerizing a mix- 
ture of the two together to make, let’s say, a random 
co-polymer, the reactivity of the ethylene oxide predom- 
inates and you would have predominantly ethylenes to- 
Avard the center of this molecule and predominantly jiropy- 
lenes toward the ('nd. 

T don’t have that combination on my chai'ts, but you 
ha\’e it on your charts. 

Q. Doctor, Avhat you have said about this extension 
would apply to tlu'st' polyethei's, wouldn’t it, that after 
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the first reaction, lor example, with peutaerythritol, the 
reacting portions would be otherwise? A. That is true, 
but what you and I mean l)y “otherwise” may be dif- 
ferent. 

When we take the peutaerythritol and it reacts with 
the first molecule of [)i-opylene oxide, that would block 
off one of the i)rimary hydroxyls that was on the penta- 
erythritol and create in its place a secondary hydroxyl, 
which is further out on the chain. 

1’he next inolecuh' of propylene oxid(‘ would (835) 
statistically spiuiking, tend to go to the ])riTnary hydroxls 
much more predominantly than to that rewly formed 
secondary. 

By the way. this is pointed out in the Sokol refer- 
ence, 

Q. Now, tell me, would the sauu' thing happen with 
glycerine? A. Yes. generally. 

Q. Ro there is no distinction with tri or tetrahydroxy? 
A. Well, you would tend to react with the two primary 
hydroxyls of the glyc('rine rather than extending the chain 
on one of them. 

Tt would b(‘ unlikely to have a glyc('rine with one long 
propydene oxide chain and the other two original hydroxls 
left unreacted when you ]mt in some number of propylene 
oxide molecules. 

idr. Kelton: T have some more for T)r. Colburn 
and T wondered how you felt about that. 

The Court; My feeling about it is if it, is at all 
7 )ossible to keep us ou our schedule for Monday, if 
we could finish Avith Dr. Colburn today; T frankly 
Avould like foi- us to do that rather than have a 
break. That is my own feeling as long as the re- 
porter can hold up. 

(836) The problem Avith breaking uoav is it Avill take 
a long time because in terms of lunch end that sort 
of thing, T ])refer to finish and leave for the day 
because T have to go upstairs and do something. 
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Mr. Kelton; I Qiink the inability to find any place 
to eat around here is one factor today. 

The Court : My feeling would be let’s go on. 

Mr. Kelton : I had understood that you had hoped 
it wouldn’t go beyond two o’clock today. 

Tb(' Court : 1 didn’t, but T thought that by that 
time we would be through with this witness. 

If we are not, let’s go ahead and see how far we 
can go. 

At least f will go until Mr. Odette cries for 
help. He is the only one T think T will consider 
today. T think all of th<' rest of us have the 
strength to carry on. 

Ml'. Kelton: Then we will just slug along. 

The Court: T have some work to do upstairs 
and r would like when we leave here to concen- 
trate on that if it is possible, so we will go until 
the re])orter tells me. 

How long do you think you will be? 

Mr. Kelton: Tt is a little hard to predict. T 
would think perhaps an hour and a half to two 
hours. 

(8,^7) Th<‘ Court: We probably won’t be able to go 
that far. Let’s go as far as Ave can. Let’s finish 
as much as we can today. 

By Mr. Kelton: 

Q. Hr. Colburn, >'Ou used the word “statistically” in 
answer to a (ptestion a feAV minutes ago. 

What do you mean by statistically? A. Well, it is 
something like saying you have a .bO-50 chance of coming 
U]) heads or tails tossing coins and if you toss lots of 
titnes, statistically coming out near 50-50. 

Tn other words, T Avouldn’t expect to get 50 times 
heads and ,50 times tails out of one hundred tosses, but 
the chances of having it come out that way are Amry 
good. 
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When 1 used the tenn it was something lik e that. !Say 
the reaction rate is 10, 20 or 50 times as great for one 
reaction as for a competing reaction, then 1 would ex- 
pect the products to reflect that difference in the reaction 
rates. 

1 would expect the product to represent mostly that 
species which would be produced by tiie more probable 
reaction. 

I am trying to avoid saying something is 100 per (838) 
cent one way or the other or that 1 can tell you exactly 
what percentage goes one way or another just because 
the probability has been measured. 

There is always a 95 per cent chance that you will have 
the thing come out as predicted. In other words, 1 sup- 
pose L am trying to be overly careful. 

Q. That doesn’t mean that all the molecules are one 
way or all of them are another. Statistically means there 
are some in between, some over and some under, doesn’t 
it? A. Xo, not exactly. All the molecules of propylene 
oxide are like each other. All the molecules of etliylene 
oxide are like each other. 

1 am talking about, say, reaction where you put both 
of these in the same pot to react competitively with some- 
tliing else that is in the pot. Just because one is more 
reactive than the other doesn’t mean that a hundred 
jjercent of the product will represent tliat one. 

Tliat is what 1 meant. 

Q. Where you don’t have them competing directly with 
one another in tlie same pot, let us say, then this reac- 
tion rate — any difference in reaction rate woiild just be. 
a matter of waiting a little longer or a little less long 
I'or completion of the reaction in the case of one or the 
(839) other, wouldn’t itf A. Yes, if we are talking about 
a single reaction. T don’t think there was any example 
of that in anything we have been talking about, though. 

Q. Let me get back for a minute to this polyester mat- 
ter. AVith regard to the lleiss patent, Doctor, T asked 
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you if there was? any comparison of polyesters with poly- 
others, T think. A. Yes. T don’t know without shidy. 

Q. Now, is there mention of the polyesters in the Heiss 
patent as a specification there? A. That word “poly- 
ester”? 

Q. Or tilings that are jiolyesters? A. In column 2, 
starting around line 22 or thereabouts, for six or seven 
lines, there are things that include polyesters anyway. 

Q. Since you have gone to column 2, the portion which 
immediately follows the bottom of column 1, where Heiss 
spc'aks about polyglycols (ether glycols) then it continues 
over as polyethylene glycols and other glycols, poly- 
]iropylene glycols in line 4. A. Yes. 

(J. Then following on in column 2, lines 9 and 10, is 
that the [dace you were referring to, a reaction of a 
(840) polyglycol with a dibasic acid and an ester and 
again esters in liiu* 13. A. T don’t know if you are 
interested in tlu* distinction between a diester and a poly- 
ester or in talking about Avhether the two ester groups 
are within the molecule or not. 

Tf you want to, T Avill haA-e to go through these and 
t<'ll you AA’hat each one is. 

Ifydroxy (>st<‘rs such as an (-stei' prepared from one 
mob' of dibasic acid and tAVo moles of a glycol or poly- 
glycol is a diester. 

A polyester ])repared so tliat the moleculai’ ratio of 
glycol or ])olyglycol to the dibasic acid is tAvo and one, 
that says ])olyester there. 

An ester ])repared from one mole of a dibasic acid 
and two moles of a glycol or polyglycol, that is a di- 
ester. 

-•Vn ester [)re])ared from a hydroxy acid and a glycol 
or polyglycol so that the moleculai" ratio of the glycol 
01 ' polyglycol to the hydroxy acid is between .5 and 1, 
that is a monoester. 
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An ester prepared from one mole of triliydroxy com- 
pound and one mole of a monobasic acid, such as the 
monoglyceride of eleostearic, that is a monoester. 

(841) T think tliat is the end of this group of esters 
in this place. 

Q. "With regard to the matter of the water sensitivity 
])roperties of polyesters as compared with polyethers, you 
were in court, 1 think, when Plaintiff’s Exhibit 62 was 
introduced and Mr. Heiss said he did not disagree Avith 
anything in tlicre. 

Had you considered before your testimony here this 
morning the portion on page 1 — A. I have neA'er seen 
this before just now so T ha\’e not considered anything 
in it. 

Q. iMay’ T read this to yon: 

“By botli rigid and flexible” — 1 am reading from the 
summary liere. 

“Both I’igid and flexible foams Avere prepared from 
<li isocyanates and a variety of polyols. 

“Those foams prepared from (dhylene oxide — and 
pro])ylene oxide — deriA’ed polyols Avere greatly weakened 
by Avater. 

“Foams from hydrogenated castoj' oil and ])olybutylene 
nlycols Aver(‘ not affected greatly by Avater. 

“All of these foams Avere Aveaker than the best dissocy- 
anate-])olyester foams of comparable density.” 

Noav. T)r. Eolhnrn. doesn’t that constitute from (842) 
th(' ])ractical standpoint a diversion from your testimony 
Itere today Avitb I'cgard to the difference betAveen poly- 
#>sters and polyethers? A. No, it does not and T Avill 
e.xplain why. 

The effect of Avater on polyesters, like castor oil. for 
evample. is a long term slow reaction AA'here the water 
de.stroys the product. 

Tn this case he is obviously talking about the effect 
of sinpily Avetting the product with water. 
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if you wet a propylene oxide or ethylene oxide foam 
with water, to some, degree it will be weakened in the 
sense that you can tear it apart or something of that sort. 
Its tensile strength may be decreased. At least he is talk- 
ing about that sort of thing here. 

Now, if you put a hydrogenated castoi' oil foam or 
polybutylene foam in water, that is much more hydro- 
pholue than just getting wet than is a polypropylene 
or polyethylene based foam and it is not affected greatly 
by water, as he says. 

In other words, it sheds Avater like grease does and 
the other two foams do not. 

in that sense tlu' castor oil foam is not greatly af- 
J'ected by water as compared with an alkylene oxide based 
foam, but the long teimi effect of water on the castor 
oil (843) or other ])olyester foam is completely destruc- 
tive, whereas the ])olyetlier foams will stand up and not 
be destroyed. 

Ro there' are two different kinds of effects of water 
that are involved. 

When T said polyether urethanes are not hydrolyzed, 
T was \’ery careful to explain that hydrolysis is the 
chemical reaction that destroys the ester connections and 
that does not happen with polyether foams. 

When T talked about Avater sensitivity, T Avas talking 
about what happens Avheu the foam or the ])roduct is put 
in Avater, Avlu'ther it dissolves, Avhether it swells and so 
forth. 

It is the sensitivity to Avater that i.s the subject of this 
re])oi't. not the long time stability to hydrolysis. 

Q. T)r. Colburn, this is a report of Avork Avhich Avas done 
from April of 1953 to April of 1954, Tt just Ava.sn’t a 
single Avater test. 

Does that have any ('ffect on your A-iew? A. You are 
telling me it Avasn’t a simple Avater test Avhieh T supposvA 
you nu'an A\diat T j\ist described. T don't knoAv i<^ that 
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iy !i fact without j'eacliuff all of it, hut just looking at the 
summary and the conclusion, it appears to me that my 
interpretation of it was correct. 

(844) If there are long term studies of the stability 
versus liydroiysis of these different things and the con- 
clusion from those is that the polyetliers break down 
fasten- tlian castor oil, then 1 must stand corrected, but 
T would be extremely surprised if that is what has hap- 
pened liere. 

Q. I take it, Doctoi-, that your testimony in part here 
is based on theoretical considerations as, for example, 
when you said that polyhutylene would be more — 1 don’t 
know wlu'tluu- you used the term “hydroi)hobic” or not — 
but less anumable to water? A. No, it is based on very 
practical expei-ience and tests. For examph', 1 have used 
polybntylene based urethanes to make ski boots where 
the resistance to water and cold is very important. 

T do a lot of woi-k in evahiating tlu' stability and util- 
ity of these kinds of things. 

For ('xample. insulating — rigid insulating foam must 
be stable towards hydrolysis hy water because if the foam 
gets wet or breaks down, it loses its insulating value. 

T test these kinds of things in my laboratory all the 
tinu'. 

Q. Doctor, in connection with AJ-1, T think it was, you 
indicated a difference in reactivity as between (845) poly- 
propylene oxide and polyethylene oxides. 

That as T recall was based on the difference between 
the reactivity of a primary and secondary group. 

Let UK' ask you : Ts any distinction made in the Heiss 
patent with regard to primary and secondary groups so 
far as their reactivity is concerned? A. Well, T haven’t 
studied it for that either. T don’t recall ev('r seeing the 
words primary and secondary, but T .sup])Ose if they are 
there, they are there whether T saw them or not. 

Tt Avould manifest itself ])robah1y in some statement 
as to whether one kind of material reacts faster or more 
readily than another. 


/ 
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1 don’t know if soiiiething like that tliere even. 1 would 
have to look for that. 

Q. You have, 1 take it, made some study of tlie Heiss 
l)atent in terms of whether it supported some of the views 
you tookf A. 1 didn’t look at it to see whether it sup- 
ports my N'iews. 1 looked at it to see wliat is there and 
in some easi's what is not there. 

It js a lot harder to rememher what is not there than 
what is there. 

la this ease 1 was talking about a ehemieal (846) re- 
action in general, this ease meaning this reference to 
AJ-1, and I did not consider at all wliether Heiss agreed 
with that or not or whether he said anything about it. 

(^. Let me ask you: In preparing for your testimony 
liere. liaven't you e.xamined the Heiss patent carefully to 
see if it propounded or disclosed some of these things 
that you say are so very important? A. Yes, T ex- 
aminefl tluun \'ery carefully to see wliether some of the 
filings 1 talked about are important and I didn’t look 
at all to see wliether other things are. 

1, of course, read the patent several times and if some- 
thing wer(> there and impressed itself on my memory, T 
Avoiild remember it, but certainly T cannot answer you as 
to whether a ])articular word or explanation is absent 
without looking at it again if f don’t remember now 
Avhether it is there. 

Q. You talked about a mixture of, T think it was, 
propylene oxide polyol and ethylene oxide polyol — strike 
tliat. 

Can we turn to the 'Windenuith Patent, "Doctor? That 
is Plaintiff’s Exhibit b. A. T have a copy. 

Q. T think' yon started out your testimony by saying 
'with ri'gard to tlu' Windemuth Patent that it discloses 
(S47) ethylene oxide only and then you had some talk 
about polyalkylene oxides and T also recall that Avhen you 
said discloses, yon weren’t talking like a patent lawyer. 


418a 


Dr. William Colburn, for Defendant, Cross 

Now, let me ask you wliat do you ineau by discloses? 
A. I was careftd to say — 

Q. As you used the term. A. I was not talking like 
a patent lawyer because I don’t know exactly — 

Q. You said you sounded like it at the time. A. But 
1 explained that T did not intend to mean it the way a 
patent lawyer does because [ don’t know what a patent 
lawyer means by that. 

Q. All right. A. T said it discloses or describes or 
tells about, meaning these are synonymous. 

Q. Makes available knowledge as to, makes available 
or calls attention to a thing would be disclosing it, wouldn’t 
it. to a chemist? A. T don’t know about calling atten- 
tion. Tf something is written in a book, T don’t say the. 
books calls attention to it, but it is there. 

Q. Let me ask you this: 

As a chemist, if anyljody told you that a certain thing 
could be done with alkylene oxides, wordd that limit 
(848) you to ethylene oxide in yo\ir thinking? A. IP 
that is all he told me, it would not so limit it. 

Q. Then if somebody said things can b(‘ don(' with 
alk>'lene oxides, for instance, ethylene oxide, would that 
limit you as a chemist to a realization that it could also 
be done with other alkylene oxides? A. Tn that case 
it would depend on what are the things that could be 
done. Tf they are things that can be done only with 
etliylene, then it would he limited. 

Tf they are things that could be done with others, then 
it would not be so limited. 

Q. This is carrying out a certain reaction and T tell 
you as a chemist that this reaction can be carried out 
employing alkylene oxides, for instance, ethylene oxide. 
A. What is the reaction? 

Q. For my purposes. Doctor, it doesn’t make any dif- 
ference what the reaction is. T have told you this and 
that is what we are talking about, disclosure: T have told 
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you about it. A. Well, in the case of most reactions, at 
least, if you told me it went with ethylene oxide, T would 
know that it would go with propylene oxide. 

(849) Q. 1 have told you — maybe you didn’t under- 
stand my (luestiou, Dr. Colburn — 1 am supposing that in 
this instance T have told you that a reaction — and I de- 
scribe what the reaction is — can be done employing alkyl- 
ene oxides, for instance, ethylene oxide. 

1 don’t want you to misapprehend the siuestion. A. 
1 think T understood that and I think T answered it. 

Q. Well, can you tell me, did yon answer it without 
qualification? A. Xo. You spoke about a reaction with- 
out specifying what the reaction was and T cannot say 
that r know right now as we sit here every reaction of 
alklyen(‘ oxides, but the reactions that T can think of at 
the moment would go with propylene oxide, if they go 
Avitli ethylene oxide. 

Q. This would hav(‘ been apparent to you, having 
normal skill as a chemist, back at the time you got your 
Bachelor's degree and Pli.D degree*, wouldn’t it? A. Yes. 

Q. Noav, you i-eferred to alkylene oxides, that yon didn’t 
know’ all the reactions of alkvdene oxides. 

T don’t know (pfite wdiat you meant, but let me clarify 
my problem this way : 

Isn’t it true that the two prominent alkylene oxides 

(850) are (‘tbylem* oxide and propylene oxide? A. Com- 
mercially s])eaking as of now', yes. 

Q. And that xvas certainly commercially and practically 
sp(*akiTig back in 1953, 1954, 19.55? A. Yes, around that 
time. 

Q. Xow’. T think that leads me to this polyether book 
that you had. Polyethers, Part T, page 1.50, if you wdll 
just look at it. 

There in the middle of the page the statement is made: 

“Ethylene oxide and propylene oxide have received an 
overw'helming amount of attention in the field of poly- 
ether .synthesis,” 
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Do you agree with that statement! A. As of what 
date ! 

Q. This was published in 196S and it speaks about the 
past. I cannot tell you Avhat date. A. I am not sure 
about the dates, but my feeling is, say, starting about 1950 
oi’ so, that would be true. 

Q. Again, Avill you turn to page 94 of that same book? 
There is a statement there about the middle of the page: 

“Propyl- ne oxide is the first homologue of ethylene oxide 
and is similar in its chemical reactivity (851) to ethylene 
oxide.” 

Do you disgaree with that? A. No, I think I have 
testified substantially as this sentence reads. 

Q. That was known at about the time or certainly by 
the time you got your Ph.D degree from the University of 
Cliicago, wasn’t it! A. Yes, sir. 

Q. Now, YOU read a 7 ,)ortion of Defendant’s Exhibit 
Doctor? A. Y^es. 

Q. And you say that Dr. Price treats it in the same 
'wav as vou had done, as T understood vour testimony? 
A. Yes. ' 

Q. Now, do you perceive that there is any distinction 
between saying, on the one hand, Windemuth does not 
disclose propylene oxide and saying, on the other hand, 
as Dr. Price did in this quoted portion: 

“Th(‘ disclosure and examples’’ meaning Windemuth 
“mention only jioly (ethylene oxide).’’ 

The Court : Mav I have the page you are reading 
from, please? T have the article. 

Mr. Kelton : This is page 133, your Honor. 

The Court : T have it now. Thank you. 

(852) A. T am not sure T got that question, but T think 
you asked me — 
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Mr. Kelton: T Avill ask the reporter to read it to 
you — 

The Vv^itness: [ had heard it. J. don’t understand it 
eoinpletely. 

A. As I understand the question, you are asldng me 
if there is a difference between saying propylene oxide 
is not tliere and saying etliylene oxide is the only thing 
mentioned. 

If that is the — 

Q. I certainly am not. 

Mr. Kelton : Will the reporter please re-read 
the question? 

(Question read.) 

A. Unless — 

Q. Perhaps, maybe the reason you don’t understand 
it, maybe T didn’t ask the question quite right. 1 will 
ask you again. 

Do you recall that you said in your direct testimony, 
you started out and I think yoii said Windemuth dis- 
closes only ethylene oxide. 

Do you recall that! A. Something like that. 

(858) Q. Was that Avhat you meant? A. Well, maybe 
there is some problem with Avhat T mean by the word 
“discloses.” 

AWiat T mean is that j)ropylene oxide is not mentioned 
specifically and that the descriptions of the prodiiets made 
outside of the examples are descriptions Avhich Avould 
apply to ethylene oxide })roducts and not to propylene 
oxide products. 

The examples themseh'es mention ethylene oxide. So in 
that sense ^Aropylene oxide, as a constituent in this re- 
action AA^e are talking about, is not there. 

Perhaps T should not use the word disclose. 

Q. Wlien you used the word disclosed Avith regard to 
Windemuth, did you mean that a chemist reasonably 
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skilled in the art, reading Windemuth Avould not under- 
stand Windemuth indicated you could use propylene oxide 
as ^vell as ethylene oxide ? A. I would say that a chemist 
reading this would say it excludes propylene oxide be- 
cause of the examples and because of , the properties oE 
the products that were produced. 

Q. I will have to take you back, Boctor, to ask you 
wliat alkylene oxides are. 

Have you omitted consideration of the disclosure (854) 
in column 1, about lino 22? A. No, I said the word 
alkylene oxide is there. T think T said it right away. 

Q. HHiat does alkylene oxide mean to you? A. Alky- 
lene oxide includes ethylene oxide, propylene oxide and 
others. 

T agree with that, too. 

Now we go on to read the rest of the patent and 
what he did and it is plain that every bit of work that 
is described here was done with ethylene oxide only. 

Then he went ahead and extended this work to include 
in his claims something additional. 

Q. Ts it your position, Doctor, that a skilled chemist 
reading the AVindemuth patent and its disclosure with 
regard to alkylene oxides, for instance, ethylene oxide, 
that if he used propylene oxide in the same way, after 
reading Windemuth, in the same way that Windemuth did, 
lie should be entitled to a 17-year monopoly of that as 
an unobvious operation on his part? A. Tf he got uii- 
ob\’ious, unex]K‘cted properties in the products, then T 
think he is entitled to it. 

Q. Noav, what unobvious. unexpected ]iroperties are 
.■shown — excuse me. 

Let me ask you this: Tt is your position that (855) 
to do something which would be apparent to a skilled 
chemist somehow becomes unobvious if it has proper- 
ties that he had not expected? A, T don’t know about • 
that ]iarticular person, but if .«killed chemists in general 
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would not have expected the properties and, as I under- 
stand the patent law, this becomes a patentable in- 
vention. 

Q. Isn’t it true that from Windemuth it was apparent 
to any skilled chemist to try propylene oxide in place 
of ethylene oxide? A. No, the thing that is apparent 
to any skilled chemist is that if he tried the chemical 
reaction, it would ])roceed, but it is not obvious that he 
ought to ti'y it. 

Windemiith is getting products which are very useful 
and he describes them and that is that. 

He has got good ])r’oducts, there is no : uggestion that 
there is anything wrong with them or that something 
better is needed. 

Q. xVnd ir those unohvious j)roperties that you talk 
about were obtained, they should be disclosed to the art 
by the fellow who obtains them, shouldn’t they? 

^Ir. Sweeney: Your Honor, I think Mr. Kelton 
is arguing patent law with Hi'. Colburn at this 
point. 

(856) Mr. Kelton: I am not concerned with that, Mr. 
Sweeney. 

Dr. Colburn has evidenced a gr<'at facility — 
The Court: T agree, T think Dr. Colburn is ai\ 
expert and this is cross examination. 

Overruled. 

M]\ Sweeney: He is not an expert patent law- 
yer, that is the only -[loint T made, your Honor. 

The Court: He knows how to answer the (pies- 
tion. If he can’t answer it, he will say so. 

• • • 

(859) By Mr. Kelton : 

Q. Dr, Colburn, I think we closed on Saturday when 
T was asking with regard to the Windemuth patent, 
which is Plaintiff’s H.xhibit 5. 
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Uo you havo a copy of that? A. Yes, I do. 

Q. Would you tell me the title of the Windemuth 
patent? A. 1-lif.^h Molecidar Weight Polyether Polyure- 
thane Polymers. 

Q. That title would, to a chemist, make, this of interest 
with respect to polyurethane products, wouldn’t it? A. 
Y'os. 

Q. Do you agree that Windemuth informs tlie cliemist 
that, and now I’ll read portions from the space in the 
‘\Yindemiith patent, column 1, lines 20 to 28: 

“It is knov.'u in th(> art to i)roduce polyglycolethers in 
one or more' terminal liydroxyl groups by polymerizing 
alkylem* (800) oxides, for instance, ethylene oxide, or 
by chemical addition of alkylene oxides to ])olyfunctional 
alcohols such as trimethyioiproi)ane, pentaerythrite, etc.” 

Do you agree that that is information that the Winde- 
muth patent gives the chemist? A. Well, olndously, you 
.iust read it, so it’s there. Fi\less there is some cpiestion 
about Avhether it’s meaningful to a chemist. Tf that is 
your ([uestion, the answer is yes. 

Q. No, that wa.sn’t my ([uestion. 

Tn other words, as T understand your answer, it is 
that that does appear as T read it in the Windemuth 
])atent. A. Yes, sir, it does. 

Q. Now, I’ll a.sk you whether that doesn’t suggest to 
a chemist that he can use propylene oxide as well as 
ethylene oxide for addition to a poly-functional alcohol 
or polyhydric alcohol having 8 to 4 hydroxyl groups? A. 
Yes, that part of the ])atent, taken by itself, would so 
suggest. 

Q. Ts it also correct, from the introduction of the para- 
graph I read, namely, “Tt is known in the art to produce,” 
that Windemuth states that that information was in the. 
art prior to l\im? A. Yes, that’s right. 

Q. Doctor, T show you Plg^intiff’s Exhibit 6, which we 
(861 ) call here the Rokol yiatent, and T ask yon whether 
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that is not such a prior art patent showing the reaction 
of propylene oxide and ethylene oxide wdth a polyhydric 
alcohol of either 3 or 4 hydroxyl groups, to form a con- 
densate. A. Yes. This patent does show what you just 
described. 

The Coiirt: Let me be sure that I am clear on this, 
again. 

Doctor, one produces a polyester urethane product by 
— it isn’t a question of whether it’s alkylene oxide or 
propylene oxide, but it is wliether it is polymerized with 
an alcohol with two or three hydroxyl groups. 

is that what tlie distinction is? 

The Witness; No. 3'he polyester really has nothing 
to do with ])roi)ylene oxides or ethylene oxides. Poly- 
esters ar(‘ old, known before this art that -sve are talking 
about. 

The C'ourt: What is tin* distinction between them, then? 
Ts it the hydroxyl groups that makes the distinction? 

The Witness: No. The ])olyester has hydroxyl groups, 
just like the ])olyether does. 

The polyester in the ])ortion between the hydroxyls 
is different. 

The Court: Ilow does that come aboiit? 

Apparently T haven’t gotten that. 

The concentration of ethylene oxide has been the (862) 
thing that T thought there was a difference between the, 
use of propylene oxide and ethylene oxide that would 
make the distinction. 

The Witness: Yes, but that has nothing to do with 
]iolyester. The propylene and the ethlene oxides make two 
varieti(‘s of polyethers and one of these polyethers, T say, 
is luu'xpectedly unaffected by water. The one made from 
the propylene. ’ 

The Court: Now, tell me again, just (luickly,, wdiat is 
a polyest(>r? What is the distinction? 
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Tlu> Witiu^ss: A polvf^sti^r would lx* llie reaction product 
of sometiiiiig like ethylene glycol or glycerine with what 
is known as an acid and, assuming for the nioinent that 
you don’t care what tlu' structure of tlie acid molecule 
is, that then makes a residue from the acid moiecuie 
■Dnuected with a bond like that, and then the glycol — 
I got it wrong — this sliould be the glycol part (indicat- 
ing on a chart). This would be the acid part, and -so 
on. 

We have groups of carbon atoms, Init they are con- 
' nected by this kind of a thing, wliich 1 am encircling in 
red, which is an ester, and the ])olyethers in place of 
this red circle thing, there is only an oxygen atom in 
the ])olyether. Otherwise, they are essentially the same,. 

This estei' thing is a AV('ak spot that’s broken down (863) 
by the Avater and, therefore, for many applications, the 
^lolyesters, Avlum made into urethanes, are not suitable, 
Avhere the ])olyethers are. 

So. to go from the old polyesters to polyethers is an 
advance and then, there' is the further advance of the. 
ty])e of polyether and that’s what this cast' is about. 

^Ir. Kelton: 1 Avould just remark, your Honor, 
that T think these differences betAveen polyesters 
and polyether, such as they are, are included in the 
charts of Dr. Harks, Plaintiff’s hl.xhibits 4-A to 
L. 

’Pile Court: T apparently had a misa])prehension. 
T thought that the distinction Avas between the 
ethylene oxide and the propylene oxide, making the 
difference. 

All right. 

Q. Dr. Colburn, with regard to the Sokol ])atent again, 
in column 1, lines 5 to 10, that patent discloses the chemi- 
cal addition of ethylene oxide or propylene oxide to penta- 
erythritol, does it not? A. Yes, it does. No question 
about that. 
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Q. If we can come back to the Windemnth patent, 
doctor, Windemnth also informs the chemist, does he not, 
the following, which I will take with a few omissions from 
colnmn 1, lines 31 to 39: 

“In accordance with the present invention, we have 
(864) found tliat glycol ethers can be reacted with poly- 
fnnctional isocyanates. The reaction results in novel 
products which may be used for plastics, spongy ma- 
terials and the like.” A. I agree it says that, if that’s 
Avhat yon are asking me. 

Q. Ai’e you di.sagveeing that this would be information 
to a chemist? 

That was my (jiiestion. A. Yes. It conveys informa- 
tion to me as a chemist. 

Q. Further with regard to Windemnth, and here X will 
<luote you from column 1, lines 40 to b3, with some dele- 
tions — A. Excuse me, if yon don’t mind. T wish yon 
would not delete because I have a hard time jumping over 
th(' part yon delete. T don’t knoAv which part it’s going 
to be. 

Q. I’ll tell you when I make a deletion and pick u]). 
A. Fine. 

Q. “In the above 7'eaction — deletion — addition products 
of alkylene oxddes may be used as polyglycol ethers. Ex- 
amples of isocyanates are” — and then there is consider- 
able deletion — “appropriate ])oly-functional isocyanates, 
such, for example, as hexainethylenediisocyanate, naphtha- 
lene-! ,5, diisocyanate, tolylene diisocyanate” — and then T 
would insert in brackets and add the Avord “and” and 
close the bracket — “4-4’-diphenylmetliane diisocyanate. De- 
7 )ending on the (865) polyglycol ether and the nature and 
quantity of the isocyanates used in the reaction, products 
are obtained which, as compared with the starting ma- 
terial. show modified 7 )roperties and open ncAv fields of 
application.” 
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Do you agree that Windenmth gives tliat information 
to the chemist? A. Yes, sir. 

Q. Let me ask you,, isn’t it true, Doctor, that these 
three parts of information in the Windenrath patent to 
■wliich T have called yoiir attention — that is, the portion 
from column 1, lines 20 to 23; column 1, lines 31 to 
3fl; and column 1, lines 40 to 53, suggest to. a chemist 
to react a condensate oi' itropylene oxid(' and a poly- 
hydric alcohol having 3 or 4 hydroxyl groups, and an 
organic polyisocyanate to produce a polyurethane poly- 
mer? A. No, they don't suggest specifically propylene 
oxide. These are general statements that talk about 
alkylene oxides in general, and that includes propylene 
oxide hut it doesn’t .specifically suggest any one alkylene 
oxide. 

One would have to read further to see if a particular 
one is suggested. 

Q. Ts it your position that in order to have a disclosure 
there must he a specific suggestion as distinguished from 
a generic suggestion which coN'ers the two main species 
(86(1) in the genus? A. T don’t knov,' what the word 
“disclosure” means as you used it. 

T would say that one has to read the whole patent 
to .'^ee what it says, and the xmrt you read me was .iust 
the generalizations in the introductory part. 

Q. Don’t these three parts that T have rc'ad to you 
indicate to a chemist that he may, if he Avishes, react poly- 
■[U'opylene oxide and the plyhydric alcohol having 3 to 
4 hydroxyl groui)s with an organic xiolyisocyanate to pro- 
duce' a polyurethane resin? A. Yes. Tf he Avished to carry 
out this reaction, this generalization AAmuld suggest that 
that reaction Avould go. 

Q. That giA’es him the idea, does it not? A. No, it 
doesn’t give him the idea. Tt just tells him that it is 
knoAvn that alkylene oxides in general take part in a 
certain chemical reaction. They liaA'e the same chemical 
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property and if one of tiiein reacts, the others will, but 
it doesn’t give him the idea to use any particular one. 

Q. At line 40, Doctor, there is the disclosure or state- 
ment hy Windemuth as follows: 

“In the above reaction, addition products of alkylene 
oxides may be used as polyglyeol ethers.” 

Now, taking into consideration that the above reaction 
(867) referred to was the reaction with isocyanates, isn’t 
that a teaching to the chemist that he may use alkylene 
oxide as the polyglycol ethers in this reaction? A. Yes, 
he may use alkylene. oxides or other polymers, or those 
Avith two hydroxyls or those with more than tAvo hy- 
droxyls. 

Tn other words, it’s a general statement Avhich include.s 
the condensation products of alkylene oxides Avith poly- 
hydric alcohols, among other things. 

The Court; l\1r. Kelton, Avhen you get to a point 
that you have finished an idea, 7 ’ll take a recess for 
the sentencing. 

Can you do that now? 

Mr. kelton: Yes. 

IRecess.) 


By Mr. Kelton : 

Q. Dr. Colburn, T am still on Windemuth, on a dif- 
ferent subject. 

With regard to the feature in the Heiss claims of 
having an excess of organic polyisoeyanate over that re- 
(piii’ed to react Avith the reactive hydrogen or hydroxyl 
groups that are in the condensate, isn’t it true that the 
use of excess isocyanate, and excess poly-functional isocy- 
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auate, in such a reaction is taught in the Windemuth 
patent, column 2, lines (868) 59 to 62 f A. Yes, that’s 
right. 

Q. It is true, is it not, as to that matter of excess poly- 
isocyanate, that the Heiss article, namely, that by Heiss, 
Saunders, Morris, Davis and Hardy, which is Plaintiff’s 
Rxhibit 55. in its first paragraph — in fact, in the first 
sentence — indicates that that feature of an excess isocy- 
anate Avas old to Heiss; that is, it occurred before Heiss? 
A. AVell, T haven’t seen this article before. I can agree 
tliat the first sentence says that the use of an excess 
of diisocyanate has been studied before, but A\diat the 
rest of 'the article says about that, T don’t know. 

Q. H is in connection Avith A’’ulcollans, is it not? A. 
Ah*s. 

Q. Now. Doctor, here in court on Saturday you pre- 
.«ented a calculation as to Avhether or not there was an 
excess in example 3 of the Price patent Avhich is De- 
fendant’s Exhibit A. 

Do yon recall that? A. Yes, I do. 

Q. Prom that calculation you concluded that there was 
no excess of polyisocyanate over the hydroxyl groups 
])resent in the condensate in exam|)le 3 and the Price 
])atent, did you not? (869) A. That’s correct. 

Q. Tn that calculation, Doctor, you took the amount 
of cond(*nsato used, Avhich Avas 100 grams, and the amount 
of TDI used Avhich Avas 15 grams, and then you made 
Iavo assumptions as to the molecular Aveigbt of the con- 
densate. 

One assumption Avas that it had a molecidar Aveight of 
640. Another Avas that it had a molecular Aveigbt of 
1296. 

Noaa’, is that all correct? Do T correctly understand 
it? A. Yes. that’s correct. 

Q. Doctor, Avere there any other assumptions or con- 
siderations involved in this calculation Avhich you made? 



431a 


Dr. William Colburn, for Defendant, Cross 

A. There was the assiuiiptioii that the product was a 
tetrol. I am talking about the product called the poly- 
mer in this example, the viscous brown polymer. 

Q. If I understand what you liave said correctly, that 
means, does it not,' that you assumed tliat the condensate 
was a tetrol? A. Yes, for the purpose of this calculation, 
I assumed it was a teti'ol. I did not say that I knew it 
was a tetrol. 

Q. Were there any other assumptions or considerations 
involved? A. No, none that I can recall now. 

Q. Do you have a copy, Doctor, of the Bayer refer- 
ence, Plaintiff’s Exhibit 7-B, iiarticularly the translation? 
(870) A. Yes, T do. 

Q. In your direct examination, you made, some refer- 
enci'S to tlu' Bayer article and what it showed, and there 
are a couple of additional places that T would like you to 
look at. 

AYould you turn to page Ifi on Plaintiff’s ‘Exhibit 7-B, 
table IT. 

Now, doesn’t this indicate the applicability for reaction 
Avith ])olyi.socyanate of a polyol backbone containing an 
ether bond, and T call your attention to the ninth and 
tenth item in the glycol column. A. Was your (juestion 
Avhether those contain an ether bond? T think that was 
your (|uestion, and the answer — 

Mr. Kelton : T’ll have to ask the rc'porter to read 
the ((uestion. 

(Record road.) 

A. Well, these have an ether in them and I have l)een 
using the word ])olyol to mean something A\ith more 
than two hydroxyls, so T would say these are each a 
monoetherdiol. 

Q. Doesn’t this indicate, Doctor, that the presence of 
an ether bond in the backbone does not interfere with 
the reaction in the case of these monoetherdiols? A. Oh. 
y('s. T don’t think anybody ever said it does. 


432a 


Dr. William Colburn, for Defendant, Cross 

Q. Then, you made a distinction between monoetiiers 
and polyetiiers, and I ask you, isn’t it true that the 
material opposite the fusion point of column 208-212 is a 
polyetherdiol ? (871) A. Well, using my usage of the term 
“poiy” it wouldn’t be. Home people may refer to poly 
as including two. Anyway, this has two ether linkages 
in the molecule and two hydroxyls. It’s a dietherdiol. 

Q. That again would indicate, would it not, the applica- 
Ihlity of that dietherdiol, which I call the polyetherpolyol, 
a.s a backbone for reaction xvith isocyanate. A. .Well, T 
don’t know what you mean by backbone but this sub- 
stance will react with isocyanate. 

Q. In your direct discussion of the Bayer reference, 
you didn’t say anything as to wliother or not Bayer 
discloses or suggx'sts employment of triols or tetrols to 
achieve cross-linking or ix'ticulated polyurethane, as Bayer 
calls it. A. T think T did say that it’s there. 

Q. You did? A. Yes. 

Q. T am sorry. Doctor. T Just didn't recall it, if you 
did, but may T dii-ect your attention to i)age 24 of the 
translation which is piaintiff’s hlxhibit 7-B, and T call 
your attention to the fact that what T am going to read 
to you appears under the heading, “Bidiculated Polyure- 
thane,” and that, as T understand it, is cross-linked poly- 
urethane; isn’t it ? A. It’s the word chosen by the trans- 
lator and obviou.sly (872) it means what T mean by cross- 
linked. 

Q. In the next sentence, T’11 ask you whether it’s not 
true that Bayer discloses and teaches the following: 

‘‘Tf, however, diisocyanates are reacted upon eompoimds 
w’ith more than two reactive H-atoms, such as glycerine,” 
— I’ll skip some of the others — “tridimensional macro- 
molecules are insoluble in all organic solvents as well as 
infusible.” 

Do you agree that that is a portion of Bayer’s teach- 
ing to a chemist? A. Well, what you read is what it 
says here. 
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It is chemical language. 1^ don’t agree with everything 
stated here, in that he describes tridimensional macro- 
molecules, which is another way of saying cross-linked 
polymers and, depending on the degree of cross-linking 
and the substances that go into them, they may or may 
not be insoluble in all solvents. 

As they get more cross-linked or the chains are shorter, 
they go in that direction, so the ultimately most cross- 
linked mem])er in tlie group would be insoluble and in- 
fusible, et cetera, hut tliere are all degrees of that. 

• One of these on tin* list is a polyether. 

Q. There is no (|uestion in your mind that glycerine 
is a trihydroxy coup)ound, is there? (873) A. No. 

Mr. Kelton : T have no more (luestions on cross 
examination. 

The Court: Mr. Sweeney. 

Mr. Rweeney: T have no questions. 

• * • 


Mr. Hweeney: Your Honor, 1 would like to put 
in portions of DR. RAUNDl'lR.S’ deposition which 
was taken tlu' 19th day of January, 1972, at Mon- 
santo Company in f8t. Louis. 

T have a list of the pages by 'ine numbers, if T 
may just give it to the reporter. 

T gave a copy of this to Mr. Blecker Saturday 
afternoon. 

The Court: All right. 

(874) (Page d, line 19 — Page 10, line 21) 

“Q. All right. Did there come a time when you con- 
ducted research Avork in the field of polyurethane prod- 
ucts, whicli are reactioti products of polyisocyanates with 
compounds cotitaining active hydrogen groups? A. Tes. 
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“Q. About wlieu, approximate!}', did your research ac- 
tivities extend into that area of poljuiretliane chemistry? 
A. Sometime in tiie neighhoriiood of 1949, 1950, 1951. I 
don’t remember the exact time. 

“Q. Now, in 1949 do you recall the general scope of 
your activities in connection witli forming polyxirethane 
products! A. No. 

“Q. Do you recall the general nature of the intermedi- 
ates that' you utilized in connection with the formation 
of pohun'ethaiK' products in 1949? A. T I'emember the 
isocyanates we were working with at that time. T don’t 
remember the e.xact date on which we started making poly- 
urethanes from it. 

‘‘Q. Now, do you recall the nature of the active hydro- 
gen contaiiiing compounds that you utilized as inter- 
mediates for reaction with isocyanates in 1949? A. T 
think T don’t understand your question, or (875) else 
you don’t understand mt‘. f don’t remember specifically 
that we made thos(' in 1949. We made them in a period 
from' about 1949 to 1951, I’ll answer the question on 
that period of time. But I don’t remember specifically 
for 1949. 

“Q. Well, okay. My question w'as broader. T was 
speaking about the initial period of your involvement 
in polyurettiane chemistry. Now, Avould you please an- 
swer. having m mind tlie starting materials that you 
utilized for i-eaction with polyisocyanate to make poly- 
urethane products from the period 1949 to 1959. 

“Mr. Rogers: Tf you recall. 

“Mr. Kosinski: Oh, yes. 

“A. Or.r group worked with a variety of materials, 
polyethers, polyesters, castor oils, glycols. 

“Q. Do you recall just in general terms the type of 
glycols that you utilized during that period, namely, the 
’49 to ’51 period? A. Ethylene glycols. glyc('rim otluvs 
similar. 
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“Q. Do you recall the molecular weight ranges of the 
products that you utilized during that period? A. When 
you refer to glycols, do you mean specifically low molec- 
ular \veight glycols such as ethylene glycols, or do you 
mean polyhydroxy compounds? 

“Q. T’m asking you tliis in terms of you said you 
(870) utilized the certain groups of glycols, and T’m ask- 
ing if you utilized the certain groups of glycols, and 
T’m asking if you utilized this in a general sense to 
include the whole range of products which are normally 
characterized iji the art as glycols. A. T used the term 
glycols to ri'fer specifically to low molecular weight 
hydroxy compounds such as ethydene glycols. 

“Q. Now, did you use any glycols of a higher molecular 
weight than that type of product? A. Tlie polyethers 
and the polyesters perhaps are Avhat ymii are referring 
to, and those did terminate in hydroxyl groups. Ro 
you miglit he {‘ailing them glycols. 

“Q. So AV(' can include the polyether glycols within 
tlie groiip of imlyuix'thane intermediates that you utilized 
during that period of 1949 through 1951, is that correct? 
A. Yes. ITeseai'ch conducted hy the group. T Avas the 
group leader at that time and — 

“Q. Now, from 1949 until prior to April, 19,51, would 
you please t(dl us rvho were the memhers associated with 
your group at Monsanto? A. T don’t remember the exact 
people for those specific dates. 

“Q. Well, ai‘(‘ you able to answer that question if ymu 
(877) Avere to broaden out the period? A. Yes. 

“Q. TTow AA’ould you broaden out the period in a fashion 
Avhich would enable a'ou to gWe me an answer to my^ 
question as to group raemhersliip? A. WTiat would 
you like to haA'e as the middle of the time span? Do 
you Avant it 1951 plus or minus Tavo years? 

“Q. T’ll tell you, maybe T can he a little more specific. 
Mr. Heiss has testified in these proceedings that he 
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.ioiiied Mobay and he ,joiiu‘d your group approximately 
April, 1951. A. Okay. 

“Q. Now. with that in mind are yon able to identify 
the luembers of yonr group prior to the date when 
;^^r. TTei.^s joined your group, namely, prior to April, 
1951! In other words, from ’49 until April, 1951, are 
you able to identify the members of your research 
group at Momsanto? A. As T remember, one was Hector 
Flores and aiiother one was Clark Welch. There may 
have been others, but T don’t remember specifically. 

“Q. Noav. you identified one research acti\dty as being 
iiivolved in the research Avork in connection Avdth the syn- 
ihesit. of diisocyanates, and Ave also discussed that cer- 
tain aspects of your activities in this period Avere (878) 
concerned AAutli making polyurethanes. Now, are you able 
to just state generally Avhat Avere any other specific re- 
search pi-ojects of your group from 1949 until Mr. Heiss 
commenced his employment in April, 1959? A. We also 
Avorked on other non-isocyanate products of interest to 
Monsanto. 

'*Q. Hoav about in the field of any specific research 
project in connection Avith the ap])lication of diisocya- 
nates? A. As 1 reniembcu' it, avc* did not st’ft the ap- 
■[dication ])ai't until Heiss came.” 

(Pag(' 12. line 17 — Page 12, line 24) 

“Q. T se{‘. Noav, do you recall independently the 
approximate time that Mr. Pleiss commenced his em- 
ployment at Monsanto! A. About 1951. 

“Q. About 1951. To AAdiat group Avas Mr. Heiss as- 
signed AAdien he commenced employment at Monsanto? 
A. Mine. 

"Q. Hid he report directly to you? A. Yes.” 

(Page 23, line 23 — Page 25, line 7) 

“Q. Did you closely folloAv the course of Mr. Heiss’ 
(879) laboratory experiments? A. Yes. 
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“Q. A¥ould yon please describe the physical layout 
of the research facilities in which your group conducted 
wo7'k at Monsanto in the period 1951 through 1953? A. 
At about tlie first of that period Ave occupied tAvo labora- 
tories in a small building which had a total of six labs. 
Mr. Heiss and 1 AA'ere in one lab, one or two other 
people were in the other polyurethane lab. 

“Q. Did Amu jointly share the same laboratory? A. 
Yes. 

“Q. And hoAV long did this continue AAuth that physi- 
cal layout? A. T don’t remember exactly how long. 
A jnatter of one or tAvo years. Rometime about 1953, 
the end of the period you asked about, Ave moved to 
the other building Avhich had more laboratory space. 
Initially Ave Avere in the same laboratory there, but after 
some additional period of time, perhaps a year, we 
were in different laboratories. 

“Q. Noaa% during the period that you and Mr. Heiss 
occupied the same laboratory space, do yoAi recall the 
names of otlier members of your research group? I’m 
talking iioaa’ about ’51 to ’53. You knoAv, the end of 
’53. A. Yes. T think in that period it included a (880) 
technician named Marjorie Morris, a boy who Avas either 
a co-op student or a technician named Billy DaAus, Walter 
Wade Bobinson, Paula Combs and Gene Bond. There 
may have been others T hav(‘ forgotten. 

“Q. Noav, AAdiat AA’ere the general nature of the duties 
of these various people in your group during that 
period? A. Mr. Heiss was primarily on polyurethane ap- 
plications. Miss Combs and Mrs. Morris AAmrked largely 
Avith him. Gene Bond Avas primarily on preparation 
of isocyanates. T don’t remembei’ the specific assign- 
ments of the others.” 

(Page 2fi, line 3 — Page 26, line 13) 

“Q. Do you recall AAdiether or not Mr. Heiss conducted 
any investigations of reaction products of diisocyanates 
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for use or possible use as adhesive type materials? A. 
Yes. 

Would you give us the details of your recollec- 
tion of that aspect of Mr. Heiss’ work? Now, I’m 
speaking now of the period 1951 to the middle of 1953. 
A. He was interested in finding good adhesives which 
could he prepared from polyurethanes. He investigated 
the use of isocyanates such as tolylene diiosocyanate and 
diphenyl methane diisocyanate, reacting these with com- 
pounds (881) such as castor oil, such as polyethers and 
polyesters and glycols.” 

(Page 40, line 17 — Page 41, line 4) 

You say that you got all the notebook pages; 
were the notebook pages of the various persons who 
worked in your group submitted to you on a periodic 
basis for your review? A. Huplicate copies were turned 
in. Not on an exact schedule, but as the author wanted 
to turn them in, as they were completed. 

“Q. For Avhat purpose were they turned in to you? 
A. It was a good Avay of keeping up Avith what was 
being done. F ])assed tlieni on to the patent department, 
7 believe, for filing. 

“Q. After you reA’ieAved them? A. Yes.” 

(Page 44, line 1 — Page 44, line 14) 

‘‘Mr. Kosinski : Hr. Saunders, do you recall a pro;iect, 
a research project conducted by Mr. Heiss Avhich involved 
or had as its aim the formation of dielectric products 
by reacting a diisocyanate, a polyol and Aroclor? 

“Mr. ^Aveeney; Objection. You’re leading the 

(882) witness. 

“(Discussion off the record) 

“Mr. TJogers: Would you read the question? 

“(Previous question Avas read by the Peporter) 
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‘‘A. 1 recall the project 1 think you’re referring to, 
the Aroclor probably was not actually a reactant, but 
more likely was a solvent or a plasticizer in the system. 

“Q. Bo you recall that project? A. Yes.” 

(Page 47, line 4 — Page 48, line 4) 

“Q. Dr. Saunders, Pll hand you a document which . 
has been marked as lleiss Deposition Exhibit 10 and 
ask you il you received a copy of the document which 
appears within ])ages 2 through 5 of this Exhibit, on 
or about the date indicated. A. Pm sure that T saw 
the report befor(' it issued as a monthly progress re- 
port, but I dou t rc'iiiemlx'r that I actually got copies 
of them after they issued. 

Q. Dr. Saunders, I hand you a note hook which has 
been marked as lleiss Exhibit 11 and 1 ask you, as a 
preliminary to my next cpiestion, if you could please 
consider the entries which are set forth on page num- 
bered 84531. 

^‘Mr. Sweeney: T might say that these red marks 
(883) on these pages are not part of the Exhibit, 

T assume they are yours. 

“Mr. Ixosinski : They are not part of the Ex- 
hibit, they are on our copy of the Exhibit. They 
were applied by someone in our offic(‘. 

“A. All right. 

“Q. Do you recall if you became aware on or about 
the date indicatefl of this exj)erime]it which is reported 
on page 84531 of the notebook marked Heiss Exhibit 
.11? A. In general, T certainly knew of the work which 
■he was doing soon after he 'did it, and f read copies 
of all of his notebook pages. T don’t have specific recall 
of rc'ading that specific page.” 

(Page 84, line 1— Page 84, line 25) 

“Q. Dr. tSaunders, do you recall whether during the 
course of Mr. Heiss’ work on the so-called Aroclor 
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solidification project, that he ever produced a practical 
potjuirethane pi'odiict by reacting a polyether triol with 
a polyisocyanate in the absence of a plasticizer? 

“Mr. Sweeney: 1 object to the question, it calls 
for a conclusion. It’s indefinite, particularly the 
word ‘practical’. 

“Mr. Kosiuski : Any product. 

(884) “A. With my own interpretation of what is prac- 

tical, 1 would say yes. 

“Q. Would you please descrilK' the nature of that 

product! A. It could be practical in the sense that it 
would be a reduction to practice of an invention and 
could lead to a patent. 

“Q. Wouhl you please describe tlu' specific product 

that formed the basis for your last answer? A. T 

don’t recall the exact experimental details. 

“Q. Well, tell us how much you do recall. A. He 
reacted isocyanates, TDl and IMDl with polyether poly- 
ols, obtained po.lyurethanes from these with and without 
catalysts, was able to jell the Aroylor material, obtained 
essmitially solid ])cilymers which were quite good in 

their flame resistance.” 

(Page 8:"). line 19 — Ihige 8(), line 24) 

“Q. No. I said in his work in conm'ction with the 
Ai-oclor pi'oject, if he ever produced a practical product 
in wdiich he i-eacted tliesi* two i-eactants in the absence 
of a plasticizer. A. Then tliat depends on whether an 
experiment wdiich did not include Aroclor would he 
classed as a part (885) of the Aroclor project. 

“Q. Do you know if he even’ conducted such an ex- 
periment! A. In w'hich he reacted an isocyanate with 
a polyether without Aroclor! 

“Q. That’s correct. A. He did. 

“Q. Are you able to state the details of your present 
recollection concerning the experiments which formed 


J 
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the basis for your last answer? A. He worked on a 
series of polymers wiiieli we considered to be of po- 
tential interest for adhesives, coatings, and possibly for 
other applications as well, in which he reacted isocyanates 
siich as TDI and MDl’ with polyethers, primarily using 
a so-called ])re-polyiner technique. And these were then 
cured successfully to fihns, to coatings, to adhesives, 
and we occasionally got foams from them. 

“Q. All right. Now, let me just explore the ^ndy- 
ether aspect of your last answer. Would you please 
describe, if you can recall, tbc specific nature of the 
polyether adducts which w(‘re utilized in connection with 
those experiments that you have just described? A. 
Tfe used polyethylene glycols, ethylene oxide derived 
triols, polypropylene glycols, propylene oxide (88(i) de- 
rived triols and polyhutene glycols.” 

(Page !)8. !iii(> 10 — Pag(' 99. line 25) 

“(^. Dr. Saunders, you have had quite a lot of ex- 
perience in tlu‘ ui’etliane field, and 1 think it might be 
valuable to tin* Court that is going to hear this case 
eventually if you would giv(' us a little history of the 
urethane business. As 1 understand it, we started out 
in Germany during the War, is that correct? A. The 
first work was done in (lermany before* the War, T think, 
at the T. G. Farben laboratories, beginning in about 
1937. The initial woi-k was directed toward the prepara- 
tion of polynu'rs which might he suitable for fibers com- 
petitive with nylon. Those particular products were never 
real commei-cial successes, but that vesearch led the people, 
at T. G. Farben and later at Farbenfabriken Bayer to 
(‘xplor(» tlie use of isocyanates for a number of other pur- 
poses. During the war the most significance uses very 
likely were in tin* area of rigid foam and adhesives, 
which tin* (U'rmans did make use of in production 
scale. 
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“Xot loni;; after the war was completed, T. G. Farbeii 
wliicli liad been l)rol<eu into segments, one of which was 
Bayer, did continue the polyurethane research work 
or. more specifically, the people at Bayer continued 
the polj'urethaue (887) research work and developed a 
^ very good flexible foam system, elastomer system, coat- 
ings, aiul continued th(‘ work with adhesives and rigid 
foams. Monsanto and DiiPont had started isocyanate 
Avork in this country, DuPont having h<'en first, based 
on their patents Avhich have issued. But T think Amry 
little was done beyond laboratory scale until the late 
forties Avhen the Avork Avhich had been done by the 
people in (iermany became rather Avell known OA'er here. 
Tt led to commercial interest in this country, first in 
the area of I'igid foams, hut tin' real breakthrough as 
far as this country Avas concerned was the flexible foarn 
development, and that is still the largest application in 
this counti'y. Tt has grown to the point that estimates, 
I think, indicated there might he a total of about one 
billion pounds of polyurethanes consumed in this country 
in 1971. 

“Q. Now, can you ip.ject into this history the differ- 
ence betwi'en polyester foam and polyether foam? A. 
Do you prefer to limit that to flexible foams or do you 
' Avant it to incliuh' lioth flexible and rigid foams?” 

(Pag(‘ 100, line 7 — l^age 102, line 21) 

‘‘Mr. .Sweeney: The undhane Avork in (Iermany started 
Avith polyesters, is that correct? 

“A. Yes, that’s right. 

(888) “((). And then we hav(' this other class of urethane 
materials which are called polyethers? A. May T back 
up just a little bit? 

“Q. All right. A, The very first German experiments 
Avere utilizing — the very first experiments in Germany 
utilized hexamethylene diisocyanate and 1,4 butane diol 
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as reactants to niatce their candidate for synthetic fiber 
use. That was not successful. The first successful uses 
did employ polyesters as reactants with diisocyanates. 
It Avas polyesters that the Germans used in their rigid 
foams during the Second World War and also in their 
adhesivi's. Could T go on now to your question! 

“Q. Yes, sure. A. Would you repeat for me his last 
question! 

Maybe 1 can just say it again. What I’d like 
you to do was to tell us about the difference in this 
history that you hawe related of the polyc'ster and the 
polyether foams. A. The polyester foams were used 
first. They mach’ very good quality rigid foams. Bayer 
originally amiounced theii- polyester based flexible foams 
in late 15)52, T l)elieve, and these systems were received 
with considerable enthusiasm in Europe, but with very 
limited (889) enthusiasm in this country. The two main 
objections in tliis coiiiiti'y Trom a commercial viewpoint 
wei'c the degree of softness associated with th(‘ foams, the 
foams were stiffer than customers in this coiiuti'y waidt'd 
for comfort cushioning, mattri'sses and such applications, 
and also it was judged that in this country the polyester 
based flexible foams had rid her limited resistance to hy- 
drolysis and wotdd not be suitable for a wide range of 
a])plications. 

"The polyester foams which Aver(> d(‘velo|)ed in a com- 
jm'rical scale in this country after the polyester foams 
off (‘red three major advmdages. One Avas they had ex- 
c(‘llent hydrolysis I'esistance so that that complaint was 
ovc'rcome. Another Avas that they provided the softness 
range Avhich customers did Avant for mattresses, sofa 
cu.diions and so forth. 

“The third Avas tliat they provided a loAA'er raAv material 
cost for the production of polyurethane foams. 

“Q. AVas ther(‘ a particular polyol within the polyethers 
that was responsible for this! A. T guess the answmr 
to that de])ends on hoAV specific you want to be in say- 
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iiig a particular polyether. Various suppliers have their 
own polyethers. Generieally, however, the polyethers de- 
rived from propylene oxide were the ones that were 
selected for widest commercial use. 

(890) ‘*Q. And is this a propylene oxide bas> .d triol? A. 
Propylene oxide based glycols, specifically di-fnnctional 
materials, and also triols, and those with higher func- 
tionality are used commercially. I don’t have production 
figures a\-ailable on which one is used most. T believe 
everybody doesn’t have those figures, however, feel sure 
that it’s the triols which are in greatest use. 

“Q. And you mentioned, T believe, a billion pound 
industry; is this in flexible foam? A. No, that’s the 
tolal polyurethane market. Flexible foam is the major 
part of it. There are other applications; rigid foams, 
coatings. adhesive.s. elastomers, so forth.” 

(Page 103, line 10— Page 103, line 15) 

“iNfr. 8weeney: Do you liave information, by any chance, 
of the factor that the flexible foam market would be of 
this entire market you mentioned? 

•“A. i tliink the last published figures in Chemical En- 
gineering News indicated that it was somewhat more than 
lialf of the total.” 

(Page 108, line 2 — Page 108, line 25) 

“Q. Eai’lier yesterday you mentioned trimerization, 

(891) would you explain what that is? A. Tn the specific 
context in wliich [ used the term, T referred to the re- 
action ot three .separate isocyanate groups to form a 
isoeyanurate ring. It’s a trimerization in the sense that 
three different isocyanate groups have combined into a 
singh' structure. 

“(J. Does this mean that the isocvanate is reacting Avith 
itself? A. Yes. 

“Q. And when does this happen? A. It’s most likely 
to happen if there are more free iscoyanate groups pres- 
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eiit in a reaction system than will be consumed by other 
groups more active toward them than the isocyanate 
groups are reactive toward each other. And it also is 
})romoted by certain catalysts. 

“Q. Would one of these other things that the isocyanate 
might react with be the polyol? A. Yes. 

“Q. Tn other words, if there wasn’t enoaigh polyol to 
fully react 'wiili the isocyanate, you might have trimeriza- 
iion? A. That would be true in a situation where there 
was not eTiough of some other compound present such as 
Avater or an amine, yes.’’ 

(81)2) {'Page 116, line 20— Page 117, line 14) 

“Q. How closely did you Avork with Mr. Heiss? A. 
Quite closely. We were in the same laboratory. Tt was 
a — what was classed as a two-man lalmratory, meaning 
two techinical people AveJ’e iu it, two desks, benches 
around the Avails. We had one technician in the labora- 
tory Avith us a laigc' part of the time. We discussed our 
interests iu polyurethanes more or less daily. 

“Q. Tn your opinion, was Mr. Heiss a good chemist? 
A. Excellent. 

“(J. Would you l)e able to see each other’s reactions 
and ])roductions in this laboratory Avithout any dif- 
ficulty? A. Yes. 

“Q. And thesi' urethane products that Mr. Heiss has 
dcA'eloped and Avhich are di.scussed in his patent, did you 
s(‘e them? A. T saAv some of them. 

“Q. Did you see some of them prepared? A. Yes. 
“Q. Have you prepared urethane products like tliat 
yourself? A. Yes.” 

• • • 

(604) Mr. SAveeney; Your Honor, la.st night Mr. TCel- 
ton and T discussed the original Heiss notebooks, 
Avhich are of considerable A-alue. T have had good 
clear photostatic prints made of the notebooks and 
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we agreed tliat I could withdraw the originals and 
substitute these photostats so T don’t run the risk 
of losing them. 

• -9 • 


(inO) HERMAN FRANCIS MARK, called as a witness 
Iiy the plaintiff in rebuttal, resumed the stand. 

Direct Examination by Mr. Kelton: 

Q. Dr. Mark, you have been present here in the court- 
room and heard the testimony? A. Yes. 

Q. Do you have an opinion as to whether or not there 
was an excess of isocyanate in Plaintiff’s Exhibit 18, Sec- 
tion H, towards the bottom of the page? By that I mean 
the reactions employing one or the other of alpha-chloro- 
napthaleno and diethylphallate? A. Yes, T have. 

Q. IVould you lik(' the question reread, 'Doctor? A. 
Yes, 1 would like to have it reread. 

(Question read.) 

i}. What is your opinion! A. M'y opinion is that there 
was in excess of TDl employed when tlie condensate of 
pentaerythritol and propylene oxide was reacted either in 
alpha-chloronapthalene solution or in diethylphallate solu- 
tion Avitli TDT, 

Q. T^poii what do you base your opinion. Doctor? A. 
I have two rc-asons for this opinion. One i.s (911) that 
!)?•. Herbst, who cajvied out these reactions, knew that 
he was supposed — he had to, he should — apply an excess 
of diisoeyanate. 

The other is that the reaction itself, that is, the reac- 
tion of TDf with the solution of the condensate in either 
of the two solvents, offers in fact two independent possi- 
bilities to follow the progress of the reaction. 
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. Possibilities which can be established reasonably easily. 
One is that the reaction generates heat and, therefore, 
as long as it goes on, one feels that there is heat evolved. 
As soon as the reaction is at the end, there is no further 
evohition of heat. 

The secoiul is that as long as the reaction is not com- 
plete, the system is a viscous fluid and as soon as the 
reaction reaches conclusion, the system gels, so those are 
two indications as to whether one has reached the end 
of the reaction. 

Dr. Herl)st in both experiments, in the small one and 
in the larger one, cai'efully added dropwise the TDl 
and while he added it lie established the fact that heat 
was evolved and he established by shaking it that there 
was still a viscous liquid present. 

Ro, wlien he eventually arrived at the end of the (912) 
reaction in iioth cast's, lu' had tlie clear concept or he had 
actually the observation that now the reaction is at an 
end because no heat is any more evolved and the material 
has gelled. As soon as he has reached this stage, h<‘ 
added some moi-e of the di isocyanate. 

Q. Now, Doctor, do you have an opinion as to whether 
or not there is or T should say was a similar excess of 
isocyanate in Exanqile TTT of the Price patent, which is 
Defendant’s Exhiliit A? A. Yes. 

Q. Tf you assume that the example was run in the 
same way but on a larger scale than the experiment using 
al])ha-chloronai)tlialene in Plaintiff’s Exhibit IS — A. Yes. 

0. Wliat is your opinion? A. My opinion is the .same. 
An excess was used and the reason is the same, 

Q. Tn other words, did you mean to indicate that the 
basis for your opinion is tlie same? A. Yes. 

Q. .'\s T understand you. Doctor, your reasons are 
based on, among other things, the manipulative steps 
that T'Terb.st testified about? A. Yes. They are based 
on the experimental facts, (913) which were established 
durimr his work. 
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Q. Would it be fajr to indicate that your reasons were 
empirical rather than theoretical or what? A. Yes, 
my conclusions are based on the experimental facts and 
the procedure and the way lie worked imdiu’ I’easous why 
he felt that the reaction was at an end, an observation 
oF facts. 

Mr. Kelton: I have no further questions, your 
Honor. 

(.'ross Examination by Mr. Sweeney: 

Q, Do you still have Plaintiff’s Exhibit 18 in front of 
you. Doctor? A. Yes, I have it here. 

Q. Where in Plaintiff’s Exhibit 18 is there any proof 
at all tliat Herli.st used an excess of isocyanate? A. 
In PlaintitF’s Exhibit 18 there is no proof. The proof 
is in the description of how he carried out the expei’i- 
luents. 

Q. ^ ou testified that one of tlie things that proved it 
to you was that the reaction gave off heat? A. That 
is correct. 

Q. Is there anything about the reaction giving off 
heat in Plaintiff’s Exhibit 18? (914) A. No, but there, 

was a considerable amount of testimony to the fact 
that tliis I'eaction is exothermic. 

Q. T am talking about Plaintiff’s E.xhibit 18. A. No. 

Q. There is no indication of how mucli heat was given 
off oT' whetlier any Avas given off? A. No. 

Mr. Sweeney: T have no further questions, your 
Honor. 

The Court: All right. 

(Witness excused.) 

The Court: Mr. Kelton, anything further? 

Mr. Kelton: The plaintiff rests. 


449a 


Dr. William. Colburn, for Defendant, Direct 

Mr. Sweeney: Your Honor, may I call l)r. Col- 
burn on surrebuttal on this testimony of Dr. Mark’s? 
That’s all, a couple of minutes. 

The Court: All right. 


(915) WILLIAM COLBURN, called as a witness by the 
defendant in surrebuttal, resumed the stand. 

Direct Examination by Mr. Sweeney: 

Q. You have .just heard Dr. Mark’.s testimony on the 
subject of the excess of TDI. 

What is your opinion of Dr, Mark’s testimony? A. 
Well, Dr. Mark gave two reasons why he thought that 
Herbst’s work proved there was an excess of TDI. 

One was that heat was developed and that eventually 
the development of the heat ceased. 

Heat is developed in the reaction of TDI with a 
hydroxyl regardless of the proportions. As soon as the 
first little bit of TD[ is put in, heat is developed and this 
is shown in Herhst’s description of his work, which is 
Plaintiff’s Exhibit 24. 

He let it cool and then he added a little more and 
some more heat was devcdoped and then he cooled that 
and so on so that right from the very beginning, where 
there couldn’t possibly be an excess, there is heat de- 
veloped. 

The. development of heat by itself does not prove that 
there is an excess. 

As the reaction ■ j)roceeds, the development of (916) 
heat decreases in rate and that is for two reasons. 

One is that the second isocyanate on TDI is less reac- 
tive than the first one. So, as soon as we have used up 
half of the isocyanate in the TDT and we start to react 
with the second one, the heat development is much 
diminished. 
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Tlie other part is that for each molecule that reacts 
there is a certain amount of heat and that is distributed 
among the mass of material to raise its temperature. 
It is as if we put a drop of boiling water in a bucket. 
The whole bucket doesn’t reach the boiling point. The 
cpiantity of that drop of water and the amount of heat 
it is introducing into the bucket determines the final 
temperature. , , 

Here we have an increasing amount of material, as 
we add the TDl and as it has I'eacted and cooled under 
the tap and each additional increment has less effect 
on the temperature, eacli additional increment puts in a 
certain amount of energy, but there is no more for it 
to be distributed around so tlu' tem})erature rise de- 
ci'eases as tlu* reaction goes on. 

The fact that the rate of heat development slows down 
doesn't pro\'e that we have ever added enough. That 
hy itself .just shows there is a reaction going on. but it 
(917) is not (‘iiough to sliow when we have added enough 
of the material (ir when we liave added an excess. 

The other ]ioint that Dr. Mark made was that the mix- 
ture gelled instead of remaining fluid; it became solid. 

Now, this reaction without the solvent became hard 
and britth'. With the solvent, of course, there is plastici- 
zer and so it is not hard and brittle, it is only rubbery 
or, a gel, hut it is the same I’eactimi whether the solvent 
is there or not. 

So, you might as Avell have said that the fact that 
it got hard and brittle shoAvs that cross-linking took 
place and the cross-linking, is the indication that there 
Avas an excess. 

Tf you don’t liave enough TDT, T agree that you Avon’t,;, 
get cross-linking and the material won’t harden and 
gel, et cetera, but if w'e look at Plaintiff’s Exhibit 20, 
a reaction Avas run Avhere the polyol Avas the reaction 
of propylene oxide Avith sodium, nothing else. Just y)ro- 
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pyleiie oxide and propylene oxide has only two hydroxyls 
in it and the polymer of propylene oxide has only two 
hydroxyls and this also got hard with no cross-linking 
possible. 

Ill other worils, something in here gets hard (918) when 
he puts in TDl even it you can’t cross-link and, therefore, 
the fact that it got liard or gelled doesn’t show cross-link- 
ing took ])lace and, therefore, it doesn’t show there was 
excess material. 

Mr. Rweeney; I liave no further questions, your 
Honor. 

The Court: Mr. Kelton. 

Mr. Helton; 1 have no further questions, your 
Honor. 

T think tlie testimony was unusual and T think 
it was quite argumentati\'e and T don’t choose to 
cross-examine. 

The Court: Tliank yon. Dr. Colburn. 

• • • 




